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Department of Energy 004 879 6
Richland Operations Office

‘ P.O. Box 550
<3 ‘Richland, Washington 89352
98-EAP-145 MAR 10 1998
Ms. L. J. Cusack, Manager
Hanford Facility RCRA Permit
State of Washington
Department of Ecology

1315 West Fourth Avenue
Kennewick, Washington 99336

Dear Ms. Cusack:

TRANSMITTAL OF THE RAW DATA PACKAGE FROM SAMPLING AT THE 303-K
STORAGE FACILITY (S-3-1)

Please find enclosed the raw data package from sampling at the 303-K Storage Facility. The raw
data package is from the 303-K Storage Facility sampling event of October 29 and 30, 1997.
Submittal of the raw data package meets the requirement of the Hanford Facility Resource
Conservation and Recovery Act Permit Condition V.14.B.b. Also enclosed are two tables for
cross-referencing the sample numbers to the sampling locations.

Should you have questions regarding this transmittal, please contact Ellen M. Mattlin, of my
staff, on (509) 376-2385.

Sincerely,

il

James E. Rasmussen, Director
Environmental Assurance, Permits,
EAP.EMM | and Policy Division

Enclosures 2

cc w/o encl: cc w/o encl:

J. A. Remaize, BWHC - J. K. Bartz, Ecology
J. G. Adler, WMH C. D. Stuart, Ecology
R. C. Bowman, WMH J. J. Wallace, Ecology

R. H. Engelmann, WMH
J. A. Winterhalder, WMH



Cross-Reference List of Sample Locations to Sample Numbers

Sample Type or Locatioh

Sample Number

Sample Media

C1 BOMB44 Concrete
W BOMB46 !

C2 Duplicate BOMB47 "

c3 BOMB45 "
Concrete Equipment Blank BOMB48 Deionized Water
Sl BOM303 Soil
S2 BOM906 )

$3 BOM901 "

S4 BOMS04 "

S5 BOM911 "

S6 BOMBY8 "

S6 Duplicate BOM8Y9 !

S7 BOMS00 "

S8 BOM907 "

S8 Duplicate BOM12 "

SS BOMBY7 "

S10 BOM904 "

S10 Duplicate BOM908 "

S11 Upper BOM914 "

S11 Lower BOM90S "

S11 Lower Duplicate BOM913 "

S12 Upper BOM910 "

S12 Lower BOM905 "
Soil Equipment Blank (1lst Day) BOMBY6 Deionized water
Soil Equipment Blank (2nd Day) BOMB49 "




Cross-Reference List of Sample Numbers to Sample Locations

Sample Number

Sample Type or Location

Sample Media

BOMB44 Cl Concrete
BOMB45 €3 "
BOMB46 C2 "
BOMB47 C2 Duplicate "
BOMB48 Concrete Equipment Blank Deionjzed Water
BOMB49 Soil Equipment Blank (2nd Day) "
BOM8BY6 Soil Equipment Blank (lst Day) "
BOMBY7 59 Soil
BOMBYB S6 "
BOMBY9 S6 Duplicate !
BOM3G0 S7 "
BOMS01 S3 "
BOM902 S4 "
BOMS03 S1 "
BOM904 S10 "
BOM905 S12 Lower N
BOM906 52 0
BOM907 S8 "
BOM908 S10 Duplicate "
BOM909 ' S11 Lower i
BOM910 S12 Upper "
BOM911 S5 "
BOM912 S8 Duplicate "
BOM913 S11 Lower Duplicate 5
BOM914 S11 Upper "




Additional Information
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MEMO

To: Data Package SDG# L10981

From:  SandraK Walls

Subject: Corrections Requested 2/2/98 / Received 2/27/98
Date: March 3, 1998

The attached FAX was received from LAS to address issues raised during log-in and technical
verification of the data package L10981.

Direction was provided for Sample Management to correct some of the issues and explanations
were provided concerning the remaining issues.

The attached FAX is to be treated as part of the data report and shall act as complete response to
all issues raised.

The data package shall be considered complete and ready for validation at this time.

GO0L L



LAS LABORATORIES, INC.

- Fax Cover Sheet -
Date: 2/27/98
Pages: 2 (including cover)
To: | Ms. Sandy Walls

Rust Federal Services

Fax Phone: 508-372-1616 RFGOD\D OPY

Office Phone: 5098-373-0064

From: Mary B. Ford
LAS Laboratories Inc.

Subject: Response to Fax 2/5/98

The document accomparying this FAX may contain information that is confidential and privileged, The information is intended
for use of the indhidual or endily o whom it is drected. i you have received this FAX in efror, please nalify us by felephone
immediiately 50 we can arange for the refrieval of the documants at no coGt to yat

Dear Sandy:

This fax is to document the response to the issues raised in your fax dated
2/5/88.

1. SVOC table of contents: resubmission is hot possible because you received
the original report and a copy. Due to our closure we are no longer keeping
document controlled copies of reports.

2. Pb analysis was performed by ICP Trace. This method has been used
instead of furnace for a couple of years now. The deviation was approved
during a telephone conversation but was not indicated in the case narrative.

ICP Trace page number 646 in the table of contents should be 464. Please

correct this at Hanford since there is no data package at LAS to correct and
resubmit,

4. There should only be one page to the radchem table of contents although it
does indicated two pages. Please correct at Hanford since there is no data
package at LLAS to correct.

5. Form A-2 indicates missing TIC forms for semi-volatile analysis. A TIC formis

not applicable since the client only requested the analysis of a single compound,
pentachiorophenol.

C\
o
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2/27/98

page 2
110881

6. Form A-6: a LAS level 4a was provided, the following documents are not
reported in this report and are not available due to the closure of LAS: post
digestion spike sample recovery, ICP serial dilution, ICP interelement correction
factor and ICP linear range. Standard addition results are only provided for
furnace analysms and therefore will not be reported. The mstrumentlmethod
detection limit is reported on the result form for each sample.

| apologize for not being able to provide zll the documentation requested. If |
can be of any further assistance, please do not hesitate to call me at (702) 361-
1626 ext. 326.

Slncerely :‘(

P-Q e ae g i . 1
MaryB Ford HECORD UOPY
Project Manager
cc: Ms. Sharon Steele

Mr. Karl Pooi

0605G4



to: Mary Ford

fax#:  (702)361-3137

re: Data Package L10981
date: 2/5/98

pages: 5 (including cover sheet)
cc: Briana Colley

Sharon Steele
Karl Pool

The attached checklists note missing items for the data report we received. Missing items
have been circled. Please take a few minutes to look them over and provide missing information
where possible. Also provide explanation for the items on the checklist that cannot be
completed.

Also Please Provide:

The table of contents for the Semi-VOA section does not inciude page numbers.
The rest of the contents pages in the package do provide page numbers. Please resubmit
corrected semi-voa contents page with page numbers.

As 7060 and Pb 7421 were requested on the chain of custody but results were
provided by 6010. Please enter into the appropriate case narratives an explanation for the
deviation from the requested methods. Please resubmit corrected case narratives.

The table of contents for the General Chemistry and Inorganic Chemistry section
lists an incorrect page number.
IX. Raw Data Package

B. ICP Trace .coccoocvivecvrrreniiereeer e eeenens 646
The page number should be 464. Please resubmit corrected contents page.

The table of contents for the radchem section notes page 1 of 2 but there is only
one page of contents. Please resubmit corrected contents page.

IF YOU HAVE ANY PROBLEMS PROVIDING ANY OF THESE CORRECTIONS, PLEASE
CONTACT ME AS SOON AS POSSIBLE.

Sandy Walls
(509) 373-0064



Package 1D:  L10G81
SEMI-VOLATILE ORGANIC DATA VERIFICATION CHECKLIST - FORM A-2

Review the dala package for completeness and check off the itemns below. any data review elements are missing, contact the laboratory

for re-submittal.

=<

Data Package item _ Present? es No NIA

Qualjty Control (QC) Summary
* Surrogate Summary report
* MS/MSD Summary report
*Blank Summary report
~ GC/MS tuning report
Sample Data
* Sample reports
* TIC reports for each sam@
RIC reports for all samples
Raw and corrected spectra for all detected results
Raw and corrected library search data for all
reported TIC
Quantitation and calculation data for all TIC
" Standards Data
tnitial calibration report
RIC and quantitation reports for initial calibration
Continuing calibration reports
RIC and quantitztion reports for cont. calibrations
Internal standards summary report
Raw QC Data
Tuning, spectra and mass lists
Blank Data
Blank analysis report
CTIC reports for ali blanks
RIC and quantitative reports for blanks
Raw and corrected spectra for all detected
results in blanks
Raw and corrected library search data for
all reported TIC
Quantitation and caculation data for all TIC
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Data
MS/MSD Analyis Reports
RIC and quantitative reports for MS/MSD
Additional Data
Moisture % solids data sheets X
Sample preparation sheets '

1]

e pe e e

|

pelebepebe pefe pefe] e
| |

NN

<

|

<1

|

|
|

||
|

<<

< <

o

Comments Semi-VOA B270

** LCS report and summary were also reported.

Note: Chgcklisl iterns required by "summary” data packages are identified by an asterisk ("} in front of the item.



INORGANIC ANALYS!S DATA VERIFICATION CHECKLIST - FORM A-6

Package ID:  L10981

Review the data package for completeness and check off the items below. If any data review elements are missing, contact the laboratory

for re-submittal.

Data Package ltem

Cover page (CLP only)

Sample Data
* inarganic analysis data sheets

Standards Data
Initial and continuing calibration verification
CRDL standard for AA and ICP
{Detection limit verification)
QC Summary
* Blanks
ICP interference check summary
* Spike sample recovery
(* Post-digestion spike sample recovery
* Duplicates  (MSD)
* Laboratory control sample
Standard addition results
ICP serial dilutions
¢ Instrument detection Iimit_s;)
@P interelement correction factors
P finear ranges
Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data’
Flame AA raw dala
Mercury raw data
Cyanide raw data
Additional Data
Maoisture % solids data sheets
Sample preparation sheets

Comments Metals Results for Water Samples

Present?

Yes

=

=

pelel TE T 1 bebel pebepe e

| Bl ]

p]

No

|

|1 bebebepebe] 1 b 11 ]

NEEN

N/A

q Missing As & Pb ) >

bl pepel

| e

ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Siiver)

ICP Trace 6010 (Arsenic & Lead)

GFAA 7471 (Mercury)

** See also metals resulls for solid waste samples & metals results for soil samples

Note: Checklist items required by *summary* data packages are identified by an asterisk () in front of the item.



INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-§

Package ID:

L10981

Review the data package for completeness and check off the items below. If any data review elements are missing. contact the laboratory

for re-submittal.

Data Package Item Present?

Cover page (CLP only)

Sample Data
* Inorganic analysis data sheets

Standards Data
Initial and continuing calibration verification
CRDL standard for AA and ICP
(Detection limit verification)
QC Summary
* Blanks
ICP interference check summary

* Spike sample recovery

ﬁ’%ﬁg@orﬁpike sarnple recovery 2
* Duplicates  (MSD) :
* Laboratory control sample

{ Standard addition results D

@’ serial dilutions _ )

Instrument detection limits

glEP interelement correctio@
(CPlinearranges >

Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data
Flame AA raw data
Mercury raw data
Cyanide raw data
Additional Data
Moisture % solids data sheels
Sample preparation sheets

Comments Metals Results for Solid Waste Samples

Yes

e b

[

pebel 1T LT Peel peel

[

| <]

o

No

|1 bebepepepel fpel | ]

LI

||

N/A

{ Missing

| |

pel el ]

| e

As & Pb)

ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver)

ICP Trace 6010 {Arsenic & Lead)

GFAA 7471 (Mercury)

** See also metals results for water samples & metals results for soil samples

Note: Checklist items required by “sumrmary® data packages are identified by an asterisk ("} in front of the item.



INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6

Package ID:  L10981

Review the data package for completeness and check off the items below. If any data review elements are missing, contact the laboratory

for re-submittal.

Data Package [temn

Cover page (CLP only)

Sample Data
* Inorganic analysis data sheets

Standards Data
initial and continuing calibration verification
CRDL standard for AA and ICP
(Detection limit verification)
QC Summary
* Blanks
ICP interference check summary
* Spike sample recovery
¢~ * Post-digestion spike sample recovery >
* Duplicates  (MSD)
* Laboratory control sample
Standard addition Its
ICP serial dnu:ions))w
Instrument detection imits
( ICP interelemenL correction factors
(_ICPiinear ranges > .
Preparation log
Instrument run log

Raw Data
ICP raw data
Furnace AA raw data
Flame AA raw data
Mercury raw data
Cyanide raw data
Additional Data
Moisture % solids data sheets
Sample preparation sheets

Comments Metals Results for Soil Samples

Present?

Yes

b e

[

pebel 11 1T bepel bepels

NNl

e e

No

|

|1 bepepebepel Topel [

NN

NIA

Missing As & P¥)

el b

| |

iCP 6010 {Barium, Beryllium, Cadmium, Chromium, Nickel & Silver)

ICP Trace 6010 (Arsenic & Lead)

GFAA 7471 (Mercury)

** See also metals results for water samples & metais results for solid waste samples

Nete: Checklist items required by "summary” data packages are identified by an asterisk (") in front of the item.
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A Subsidiary of SPL lncorporated

LAS Laboratories, Inc.

WASTE MANAGEMENT HANFORD
ANALYTICAL DATA REPORT
FOR
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January 286, 1998

Mr. Karl Pool
Waste Management Hanford
1820 Terminal Dr., Rm. 139
Richland, WA 99352
Note: LAS Laboratories, Inc. regrets to inform you of the laboratory shut down

effective January 19, 1998. The original and a copy of the data package are
enclosed in this data report. These data packages wil! be the only copies you
will receive from us because of the operation’s closure.

RE: Log-in No: L10981
Quotation No: Q709726-45DY
Document File No: 1105756
SAF No: R98-001

The attached data report contains the analytical results of samples that were submitted to
LAS Laboratories, Inc. on 5 November 1887, The temperature of the cooler upon receipt was
39C. All sample containers coincided with the chain-of-custody documentation. All sample
containers were received intact. Samples were received in time to meet the analytical holding
time requirements. All discrepancies (if applicabie) identified upon receipt of the samples have
been forwarded to the client and are documented in the enclosed chain-of-custody records.
{See attached Sample Receiving Checklist for details).

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods reguested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary B. Ford at
(702) 361-3955, extension 326.

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

Sincerely,

\}‘\Mjﬁ‘ %VWQ '
Mary B. Ford I/g&/gé/
Acting Client Services Manager

cec: Client Services
Document Control

A2LA, 1SOMEC Guide 25. Section 13.2: The following results relate only to those samplea teated. This report shall not be reproduced except in full, without the
wtitien approval of LAS.

(e1¢ 10 2EL 0P



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 11057586

Page 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicabie: initial and continuing calibration verification, initialand continuing calibration
blanks, method blank(s), laboratory control sample{s), matrix spike sample(s}, and
duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on November 5, 1997. The samples were logged in as
L10881 and were prepared and analyzed for:

A, Method 300.0 Chloride, Nitrate, and Nitrite
Method Blanks

® Concentration levels of all requested analytes in method blanks were below reporting
detection limits.

Holding Time Requirements

L All samples were analyzed within the method-specific holding times with the exception
of samples analyzed in method 300.0 Nitrate and Nitrite. These samples were
received and analyzed outside of holding time. Affected sample results are flagged
with an "H".

Internal Quality Control

. All Internal Quality Control were within acceptance limits.
M.B. Watson-Garrett 12/23/97
Prepared By Date
T T
P ar
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LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document Fiie No. 1105756
Page 2

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune {(ICP/MS only}, initial and continuing calibration verification,
initiaf and continuing calibration blanks, method blank(s}, laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical {post-digestion}
spike samples, matrix spike {predigestion} sample{s}, and duplicate sample(s).

Preparation and Analysis Requirements

) Ali water samples for total metals analysis were received on November 5, 1997. The
samples were prepared and analyzed as LAS Batch 1105 mw1. Sample BOMB48
(L10981-93} was used for matrix spike and matrix spike duplicate analyses.
Holding Time Requirements

. All samples were analyzed within the method-specific holding times with the foliowing
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All asscciated samples are flagged with an "H".

Method Blanks

[ ] The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
L All Internal Quality Control were within acceptance limits.

] The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7470 Mercury.

® The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath December 31, 1997
Prepared By Date
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LAS Laboratories, Inc. Log-in No. L10981

Quotation No. Q709726-45DAY
Document File No. 1105756
Page 3

CASE NARRATIVE
INORGANIC METALS ANALYSES
SOLID WASTE

The routine calibration and quality contro! analyses performed for this batch include as
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method biank(s), laboratory contro! samplels},
ICP interference check samples {ICP only), serial dilutions, analytica! (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

All solid waste samples for total metals analysis were received on November 5, 1887.
The samples were prepared and analyzed as LAS Batch 1105 mw3. Sample BOMB44
{L10981-68) was used for matrix spike and matrix spike duplicate analyses.

Holding Time Requirements

All samples were analyzed within the method-specific holding times with the following
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All associated samples are flagged with an "H",

Method Blanks

The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

AllInternal Quality Control were within acceptance limits with the following exception:
The matrix spike recovery for mercury (-8.9%) was outside of acceptance limits. The
matrix spike duplicate recovery for mercury was also outside of acceptance iimits
(57%). The acceptable recovery based on the LCSS ERA Lot#222 (mercury 63%)
supports that the analytical system was operating within control limits.

The RPD between the MS and MSD was outside of acceptance limits for mercury and
lead. All associated samples are flagged with an "*",

The matrix spike recovery for lead exceeded the 75-125% acceptance limit, however,
the sample concentration is considered significant (i.e., greater than four times the
spiking {evel} relative to the amount spiked into the sample. Therefore, the data are
not qualified.



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756

Page 4

L The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7471 Mercury.

L The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath December 31, 1897
Prepared By Date
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LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q708726-45DAY

Document File No. 1105756

Page &

CASE NARRATIVE
INORGANIC METALS ANALYSES
SOILS

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s}, laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

L All soil samples for total metals analysis were received on November 5, 1997, The
samples were prepared and analyzed as LAS Batch 1105 mw2. Sample BOMS0S
{L10981-72) was used for matrix spike and matrix spike duplicate analyses.

Holding Time Requirements

. All samples were analyzed within the method-specific holding times with the following
exception: The samples for mercury were analyzed outside of the twenty-eight day
holding time. All associated samples are flagged with an "H".

Method Blanks

L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control
) All Internal Quality Control were within acceptance limits.

] The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and
Method 7471 Mercury.

] The run log included in this report has been electronically generated. The run log
which has been signed by the analyst and secondary reviewer is included in the raw
data and kept on file at LAS Laboratories, Inc.

Shellee McGrath December 31, 1897
Prepared By Date

GoOGOY

d



LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105758

Page 6

Organic Analytes - Case Narrative

Genera! Introduction

The Case Narrative associated with the determination of organic analytes is separated into three {3}
sections as follows: :

SECTION 1

A brief word processed description of each method reported in this package. This is a general
summary of the procedures used and quality control measures applied, It is not intended to include
client-specific requirements. Results relating to initial calibration criteria and continuing calibration
criteria are included in this section. This section will also describe any unusual events or important
observations from the processing of the samples for each method. The initials of the reporting
specialist compiling the Case Narrative with the date compiled will be at the end of this section.

SECTION 2

2. An Exception Report for each method printed from our data base that summarizes the results
of all quality control (QC) measures. A separate Exception Report is included for each "QC
Group” necessary for each method. At LAS, a QC Group is also called a "workgroup”, or more
‘descriptively, a "QC Batch". Each Exception Report includes:

a. A table listing atl the samples in the QC Group by LAS Sample 1D and Client Sample ID
with the date analyzed and Analytical Batch.

Statement{s) relating to holding times for all samples in the QC Group.

Statement(s} relating to the Method Blank (MB} for all samples in the QC Group.

A list of all samples in the QC Group requiring reanalysis for dilution(s) or QC outliers.

A list of all samples in the QC Group that failed surrogate recovery criteria with the

recovery obtained and the Acceptance Limits.

A hist of 8]l QC Samples that failed recovery criteria with the recovery obtained and the

Acceptance Limits. The QC Samples are a laboratory control sample {LCS) and a

matrix spike (MS}/matrix spike duplicate (M3D) pair. If insufficient sample exists for

a MS/MSD pair, a laboratory control sample duplicate {(LCSD) is included. Some

methods cal! for a LCS/LCSD pair instead of a MS/MSD and some for MS/MSD and

LCS/LCSD pairs,

g. A list of all samples in the QC Group that faited internal standard criteria with the
integrated areas of the internal standard(s} and their retention times. Note: Applicable
to gas chromatography/mass spectrometry GC/MS methods only.

-

TION

A table describing all LAS default data qualifiers (flags) used to qualify the data reported on the result
forms. Client-specific qualifiers may augment or replace these LAS default qualifiers.

M - FR—— R .
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LAS Laboratories, Inc. Log-in No. L10981
Quotation No. Q709726-45DAY

Document File No. 1105756

Page 7

Method 8270 Semivolatile Organic Compounds

This method identifies and quantifies semivolatile organic compounds using gas chromatography/mass
spectrometry (GC/MS). Samples are extracted with an organic solvent to separate the compounds of
interest from the sample matrix. The extract may be subjected to certain cleanup procedures to
remove potential interferences. The extract is then concentrated to a final volume, and the compounds
in the extract are identified and guantified using GC/MS. The GC/MS identifies compounds based on
the retention time of the compound and a comparison between the mass spectrum of the extract and
a standard. Compounds are quantified based on the detector response of a "quant” ion from each
compound compared to the response of an ion from an internal standard.

Each time that samples are extracted a collection of quality control check samples are also extracted.
A MB is extracted to verify that the laboratory procedurés are not contaminating the samples. A LCS
is extracted that contains most or all target analytes in a8 matrix which does not interfere with the
analytical procedure. Recoveries of the target analytes in the LCS are compared to control limits to
verify that the analytical systems are operating properly. MS/MSD samples are also prepared with
gach extraction batch, when sufficient sample exists. The MS and MSD samples are portions of ¢client
samples that have been spiked identically to the LCS. Recoveries of the spiked target analytes can be
used to estimate the accuracy and precision of the measurements in a real client sample matrix, and
they can be used to determine the effect of the sample matrix on the analytical procedures. In cases
where there is not enough sample for an MS and MSD, a duplicate of the LCS, a LCSD, is prepared.
Every sample, MB, MS, MSD, and LCS is spiked with surrogate compounds before extraction.
Recoveries of the surrogate compounds are used to verify performance of the analytical systems on
a sample by sample basis. A group of samples extracted together is called an extraction batch or a
QC Group. The procedure used for extraction depends on the sample matrix, so samples with different
matrices (e.g. solids, agueous liquids, solvent-miscible organic fluids, etc.} will be extracted in separate
QC Groups.

Before extracts are analyzed the instrument must be tuned and must have an acceptable five-point
initial calibration. Daily, the instrument is tuned and a continuing calibration verification is analyzed
to determine if the initial calibration is still valid. Extracts are then run in twelve-hour sequences from
the time of the tune. Each sample extract is spiked with internal standards before analysis. The
internal standards verify stability of the instrument on a extract by extract basis. A group of extracts
analyzed within a twelve-hour tune time is called an Analytical Batch. The Exception Reportis) in the
following section describe any quality control outliers or comments pertaining to each QC Group.

Results relating to initial and continuing calibration criteria are as follows:

Atl initial calibration criteria were met.

All continuing calibration criteria were met.

Unusual events or important observations from the processing of the samples are as follows:

The following samples were analyzed outside of holding time: BOM911 (L10881-63), BOM911
(L10981-63) DL, BOMS14 (L10981-51), and 55854MSD.

Lydia M. Coleman oJ 26,1998
Prepared By - _ Date
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT

QC GROUP: 8270 SEMI-VOLATILES 55854

SAMPLE SUMMARY

LAS Sample ID Client Sample ID Date Analyzed Analytical Batch

55854LCS Lab Ctrl Sample 20-DEC-97 21:28 122097-8270-K2
55854MB Method Blank 20-DEC-57 20:55 122087-8270-K2
55854M5 BOMS11 21-DEC-97 07:54 122097-8270-K2
55854MS8D BOMS11 13-JAN-98 18:08 011398-8270-K
L10981-58 BOMBY7 21-DEC-97 04:35 122097-8270-K2
L10981-59 BOMEBYS 21-DEC-97 (05:08 122097-8270-K2
L10%81-60 BOMBY9 21-DEC-97 05:41 122097-8270-K2
L10981-61 BOMS0O 21-DEC-97 06:14 122097-8270-K2
L10981-62 BOMS01 21-DEC-97 06:47 122097-8270-K2
L10981-63 DL BOM902 24-DEC-97 15:15 122497-8270-K
L10981-63 BOMS02 12-JaN-98 13:21 011298-8270-K
Lig9s1-52 BOM303 21-DEC-97 01:19 122097-8270-K2
L10581-53 BOMS04 21-DEC-97 01:52 122097-8270-K2
L10981-54 BOM905 21-DEC-97 02:24 122087-8270-K2
L10%81-55 BOMS06 21-DEC-97 02:57 122097-8270-K2
L10981-56 BOMSO7 21-DEC-97 03:30 122097-8270-K2
Li0%81-57 BOMS08 21-DEC-97 04:03 122087-8270-K2
L10981-46 BOM203 20-DEC-97 22:01 122087-8270-K2
L10981-47 BOMS 10O 20-DEC-97 22:34 122097-8270-K2
L10981-48 BOMS11 2G-DEC-97 23:07 122097-8270-K2
L10381-49 BOMS12 20-DEC-97 23:40 122097-8270-K2
1L10981-50 BOMS13 21-DEC-97 00:13 122087-8270-K2
L1¢%81-51 BOMS14 21-DEC-97 00:46 122097-8270-K2
L10981-51 RE BOMS14 24-DEC-97 14:43 122497-8270-K

HCLDING TIMES
_ X _ The extraction heolding times were met.
_ X The analytical holding time was exceeded. See QC group summary for listing.

QC GROUP SUMMARY

The following analytical holding times were exceeded.

LAS Sample ID Client Sample ID Analysis Date Analytical Holding Time

55854M5D BOMI911 13-JAN-98 22-DEC-97
L10981-63 BOMS02 24-DEC-97 22-DEC-597
L10%81-63 BOM3Q2 12-JAN-98 22-DEC-397
Ll0g81-51 BOMS14 24-DEC-97 22-DEC-97

METHOD BLANK

_X__ No target analytes were detected in the method blank(s).

SAMPLE RESULTS

LJ7168STANDARD

Page 1
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT
QC GROUP: 8270 SEMI-VOLATILES_55854

_ ¥ The following samples required reanalysis for either dilutions or QC outliers.

LAS Sample ID Client Sample ID

L10981-63 BOM902
L10981-51 BOMS14

_X__ The following samples reguired a dilution,
LAS Sample ID Client Sample ID Dilution

L10981-€3 BOMS(Q2 10

SURROGATE RECOVERIES

__X__ All surrogate recoveries met criteria for this QC group.

QC SAMPLE RESULTS
_X__ All QC samples met criteria for this QC group.

—X__ The following samples failed the internal standard criteria for this QC group.

'“*f.:f-“
i) BAMPLE L
F EEMSWE === ERi W W W swunk | Tecnswsnnn wann.
BOMS14 |1,10981-51 163916] 11.99] 108298*] 37.18 123827| 19,8
154 (FHN) = Phenanthrene-d10
I35 (CRY) = Chrysene-dilz
186 (PRY) = Perylene-di2
+ “ i ‘.,‘
F i !
LJ7168STANDARD Y Page 2 Li0o98l HANFORD 45 DAY 14-JAN-98
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT

QC GROUP: 8270 SEMI-VOLATILES_55968

SAMPLE SUMMARY

LAS Sample ID Client Sample ID

Date Analyzed

55968LCS Lab Ctrl Sample 20~DEC-%7 15:06
55968MB Method Blank 20-DEC-97 14:38
55968MsS BOMB44 20-DEC-97 16:11
55968MSD BOMB44 20-DEC-97 16:44
L10981-45 BOMB44 20~-DEC~97 15:37
HOLDING TIMES
__X_ All holding times were met for samples in this QC group.
__X__ The extraction heolding times were met.
__¥__ The analytical holding times were met.
METHOD BLANK
__X__ No target analytes were detected in the method blank(s).
SAMPLE RESULTS
__X_ No samples in the QC group required reanalysis.
__X__ No samples in the QC group required a dilution.
SURROGATE RECOVERIES
__X__ Rll surrogate recoveries met criteria for this QC group.
QC SRMPLE RESULTS

X All QC samples met criteria for this QC group.

Analytical Batch

122097-8270-K
122097~8270-K
122097-8270-K
122097-8270-K
122097-8270-K

following samples failed the internal standard criteria for this QC group.

i =

T e e e e

71925

Lab Ctrl SampleRE |56559LCS RE 5.52 216038] 6.85 43416*
151 {DCB) = l,4-Dichlorobenzene-d4
182 (NPT) = Naphthalene-dg
183 (ANT) = Acenaphthene-dl0 v . 1
1 ; ,V’J
: . s i
" LJ7168STANDARD Y Page 1 L10981 HANFORD 45 DAY 05-JAN-58
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LAS LABORATORIES

SEMI-VOLATILE ORGANICS BY GC/MS
EXCEPTION REPORT

QC GROUP: 8270 SEMI-VOLATILES_55968

SA»

= EETERTEN ST SRS

e

o :
Lab Ctr) SampleRE |56559LCS RE 116769{ 11.97 17.16 5103+*] 19.7¢
IS4 (PHN) = Phenanthrene-dl0
IS5 (CRY) = Chrysene-dl2
IS6 (PRY) = Perylene-di2

L]
. !'

1J7168STANDARD Y Page 2 L10981 HANFORD 45 DAY  O5-JAN-98
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LAS Laboratories. Inc. Log-in No. L10981
Quotation No, Q708726-45DAY

Document File No. 1105756

Page 8

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control {QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

Holding Time Requirements

All holding time requirements were met.
Alpha Spectrometry |

Analytical Method Uranium Isotopic

The uranium isotopic analysis was performed using standard operating procedure, LAL-91-
SOP-0108. The samples were analyzed in workgroups 55964, 55965 and 56823.

Workgroup 55964: Samples BOM3905, BOM8Y7, BOMS00, and BOM302 (L10981-35, 39,
42, and 44) were re-analyzed in workgroup 56823 due to low chemical recoveries. No results
for these samples were reported with this workgroup. The instrument calibration verification
met criteria. The yield tracer recoveries were within QC criteria. The method blank results
were greater than the minimum detectable activity (MDA), but lower than the reporting
detection limit (RDL); the data was reported. The laboratory control sample (LCS) recoveries
were within QC criteria. The duplicate {DUP) recoveries were within QC criteria. No other
re-analyses were performed.

Workgroup 55965: The instrument calibration verification met criteria. The vyield tracer
recoveries were within QC criteria. The method blank results were greater than the MDA, but
below the RDL; the data was reported. The LCS recoveries were within QC criteria. The DUP
recoveries were within QC criteria. Tailing corrections were made on the DUP and samples
BOMB44, BOMB46, and BOMB47 (L10981-23, 25, and 26) due to tailing of the U-234 peak
into the U-235 peak. The DUP and all client samples, with the exception of U-235 of sample
BOMB4€ (L10981-26), had MDAs above the RDL due to sample volumes used for analysis
being reduced due to the elevated sample activity. Since the activity in the samples was well
above the MDA, the data was reported. No re-analyses were performed.



LAS Laboratories, Inc. Log-in No. L10981
' Quotation No. Q709726-45DAY

Document File No. 1105756

Page 9

Workgroup 56823: The instrument calibration verification met criteria. The vield tracer
recoveries were within QC criteria. The U-234 and U-238 methaod blank results were greater
than the MDA, but below the RDL; the data was reported. The U-235 method blank results
were within QC criteria. The LCS recoveries were within QC criteria. The DUP recoveries
were within QC criteria. Sample BOM902 (L10981-44) U-234 had an MDA above the RDL
due to the sample volume used for analysis being reduced due to the elevated sample activity.
Since the activity in the sample was well above the MDA, the data was reported. No.re-
analyses were performed.

Yvonne M. Jacoby December 30, 1997
Prepared By Date
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LAS Laboratories, Inc.

DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 02/28/97]

For Use on the Analytical Data Reporting Forms

For CLP Analyses Only — Reported value is less than the contract required detection

B fimit (CRDL) but greater than or equal to the instrument detection limit (IDL).
For Routine, Non-CLP Analyses Only — Any constituent that was also detected in the

C associated blank whose concentration was greater than the reporting detection limit
(RDL), or instrument detection limit (IDL) for client samples that require "B" flags.

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the ditution factor.

E Estimated value due to presence of interference,
Sample analysis performed outside of method-or client-specified maximum holding time

H requirement,

M For CLP Analyses Only -- Duplicate injection precision criterion was not met,

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.
For CLP Reporting Only — Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture).

w For AAS Only -- Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0.995.

For Use on the QC Data Reporting Forms

a' The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration,

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

! Used as footnote designations on the QC summary form.

GOOG
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LAS Laboratories, Inc.

DATA QUALIFIERS FOR ORGANIC ANALYSES

[Revised 02/28/97]
For Use On The Analytical Data Reporting Forms
{

A For CLP analyses Only — The TIC is a suspected aldol-condensation product.

Any constituent that was also detected in the associated blank whose concentration was

B greater than the practical or reporting detection limit (PQL or RDL), or method detection
limit (MDL) for client samples that require "J" flags to be reported.

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples during the course of the
analysis.

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time

H requirement.

Estimated value -- (1) constituent detected at a level less than the RDL or PQL and

J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP
Reporting Only).

For CLP Reporting Only -- Tentatively identified constituents (TICs) identified based on

N mass spectral library search.

NQ Analyte detected, but Not Quantified; see result from subsequent analysis
For CLP Reporting Only -- The percent difference between the concentrations detected
P on both GC columns was greater than 25 percent [pesricide/PCB analyses only].
For CLP Reporting Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).
X,Y,orZ Analyst-defined qualifier.
N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weighr"
(% Moisture) basis.
For Use On The QC Data Reporting Forms
lm‘m—w—_—_—_l
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked
duplicate) exceeded acceptance limits,

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be

a' evaluated due to insufficient spiking level compared to the elevated sample analyte
concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration was
below the RDL. :

! Used as footnote designations on the QC Summary Form.

060664~



LAS Laboratories, Inc.

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised (4/05/96]
For Use on the Analytical Data Reporting Forms
Any constituent that was detected in the associated method blank at a

B concentration was greater than the reporting detection limit (RDL).

C The minimum detectable activity exceeded the RDL due to the residue weight
limitations forcing a volume reduction.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- Full width half max exceeded the acceptance
limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemica!l yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a’ The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b’ The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

! Used as foot note designations on the QC summary form.
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Nov 06 1997,

Login Number:

06:17 pm
L10981

Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

S ——— 51 eceiv
Sanpi ‘ ate
L10S81-1 BOMB44 30-CCT-97 05-NOV~97 20-DEC=-97
Temp 3
Location: 157
SolidWaste 8 S RAD PERCENT SOLIDS
SolidWaste 8 S SCREENING
L10s581-2 BOMB45 30-0QT=97 05-NOV=97 20-DEC~97
Temp 3
Location: 157
SolidWaste 8 S RAD PERCENT SOQLIDS
SolidWaste 8 S SCREENING
L10981-3 BOMB46, 30=-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Sclidwaste 8 S RAD PERCENT SOLIDS
SolidWaste 8 S SCREENING
L10981-4 BOMB47 30-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Locatioen: 157
SclidWaste 8 S RAD PERCENT SOLIDS
SclidWaste 8 S SCREENING
L10981-5% BOMS 09 30-0CT-97 05=-NOV-97 20=-DEC-97
Temp 3 :
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 S5 SCREENING Hold:2B-APR-98
L10981~6 BOMS10 30~-0CT-97 (05=-NOV=97 20-DEC-97
Temp 3
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 § SCREENING Hold:28-APR-98
L10981-7 BOM911 30-QCT~-97 05-NOV=-97 20-DEC-97
Temp 3
Location: 157
So@l 4 S RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:28-APR-98

Page 1
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Account:

LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Nov 06 1997,

06:17 pm

Login Number: L10981

756

Project: HANFORD 45 DAY

Waste Management Hanford

L10581~-8 BOMS12 30=-0CT=-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 S5 SCREENING Hold:28-APR-98
1L10981-9 BOM913 30-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:28-APR-98
L10981-1¢ BOMS14 30-0CT-97 O05-NOV-97 20-DEC~97
Temp 3
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:28-~-APR-98
L.L10981-11 BOMS03 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S5 RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:27-APR-98
Lios81~-12 BOMS04 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 § RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:27-APR-98
1.10981~-13 BOMS05 30-0CT-97 05-NOV-97 20-DEC-97
Temp 3 :
Location: 157
Soil 4 S RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:28-APR-98
LL10%81-14 BOM90e6 29=-0CT-97 05-NOV-97 20-DEC=-97
Temp 3
Logation: 157
So;l 4 S RAD PERCENT SOLIDS
Soil 4 S SCREENING Hold:27-APR-98

Page 2

COBTLL

TWATTUIRCT



LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Nov €6 1597,

06:17 pm

Login Number: L1081
Account: 756 Waste Management Hanford
Project: HANFORD 45 DAY

L k) i e

)]
L10981-15 BOMS 07 30-0CT-97 05-NQOV-97 20-DEC=-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SOLIDS
Soil 4 SCREENING Hold:28-APR-98
110981~-16 BOM908 30-0CT-97 05=-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SOLIDS
Seoil 4 SCREENING Hold:28-APR~98
L10981-17 BOM8Y7 29=-0CT-87 05-NOV-97 20~-DEC-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SOLIDS
Soil 4 SCREENING Hold:27-APR-98
L10981-18 BOMBYS 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SOLIDS
Seoil 4 SCREENING Hold:27-APR-98
L19981-19 BOMBYS 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SCOLIDS
Soil 4 SCREENING Hold:27-APR-98
1L,10981-20 BOM300 29-0CT-97 05-NOV-97 20-DEC=-97
Temp 3
. Location: 157
Soil 4 RAD PERCENT SOLIDS
Soil 4 SCREENING Hold:27-APR-98
L10981-21 BOMSO1 29=-0CT-97 05=-NOV-97 20-DEC~-97
Temp 3
Location: 157
Soil 4 RAD PERCENT SOLIDS
Soil 4 SCREENING Hold:27-APR-98
Page 3
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Nov 06 1997,

06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford

Project: HANFORD 45 DAY

tiyed
L10981-22 BOM902y - 29-0CT-97 05~-NOV~-97 20-DEC-97
Temp 3
Location: 157 .
Soil 4 S RAD PERCENT SQOLIDS
Soil 4 & SCREENING Hold:27-APR-58
L10981-23 BOMB44 .~ 30-0CT=-97 05=-NOV=-97 20-DEC-97
Temp 3
Location: 157
Solidwaste 8 S U-ISOTOPIC LAL-0108 Hold:28-APR~98
L10981-24 BOMB45 . 30-0CT~97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
SolidwWwaste 8 S U-ISOTOPIC LAL-0108 Hold:28-~APR-98
L10%81-25 BOME46 30-0CT=-97 05=NOV=97 20-DEC=-97
Tenp 3
Location: 157 _
SolidWwaste 8 S U-ISOTOPIC LAL-0108 Hold:28-APR-98
L10981-26 BOMB4 7 v 30-0CT-97 05-NOV~97 20-DEC~97
Temp 3
Location: 157
SclidWwaste 8 S U-ISOTOFPIC LAL-0108 Hold:28-APR-98
L109581-27 BOM909 + 30-0CT-97 05=NOV-97 20~-DEC-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98
Lios81-28 Bon910*’ 30-0CT-97 05-NOV=-97 20-DEC-97
Temp 3
Location: 157
Soil 4 § U-1ISOTOPIC LAL-0108 Hold:2B-APR-98
L10981-29 BOM911 ¥ 30-0CT=-97 05-NOV-97 20-DEC=-97
Temp 3
Logation: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98
L10981-30 BOMS12 v 30-0CT-97 05-NOV~-57 20=-DEC-97
Temp 3
Location: 157
Page 4
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1no01)
Nov 0& 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford
Project: HANFORD 45 DAY

Soil 4 § U-ISOTOFPIC LAL-0108 Hold:28-APR-98
LL10981-31 : BOM913 30-0CT~-97 05-NOV-97 20-DEC-97
Temp .3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98
L10981-32 BOM914 30-0CT=-97 05-NOV-27 20~-DEC=-97
Temp 3
Location: 157
Soil 4 § U-ISOTOPIC LAL-0108 Hold:28-APR-98
L10981-33 BOMQOB“/ 29=-0CT=-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 8§ U-ISOTOPIC LAL-0108 Hold:27-APR-98
L10981-34 BOM9 (04 v 29=-0CT=97 05~-NOV=-97 20=DEC=-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:27-APR-98
L10981-35 BOMS05 30-0CT-97 05-NOV-97 20~-DEC-97
Temp 3
Location: 157
Soil 4 8§ U-ISOTOPIC 1LAL-0108 Hold:28-APR-98
LL10S581-36 BOHQOG’/ 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:27-APR-98
L10981-37 ) BOMQO?’/ 30-0CT-97 O5-NOV-97 20-DEC~-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:28-APR-98
L10981-38 BOMS08 v* 30-0CT~97 05-NOV=-97 20~DEC-97
Temp 3
Logation: 157
Soil 4 § U=-1S0TOPIC LAL-0108 Hold:28-APR-98

Page 5
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)

Nov 06 1997,

06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford
Project: HANFORD 45 DAY

L:iep

L10981-39 BOMSY7 ¥~ 29-0CT-97 05-NOV-S7 20-DEC-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:27-APR-98
110981-40 BOMBYS8 29-0CT-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:27-APR-98
L10981-41 BOM8YS 29-0CT-97 05«NOV-97 20-DEC-S7
Temp 3
Location: 157
Soil 4 S U-ISOTOPIC LAL-0108 Hold:27-APR-98
L10981~42 BOM900 v 29-0CT-97 05-NQV=-97 20~-DEC-97
Temp 3
locatjion: 157
Soil 4 S U=ISOTOPIC LAL-0108 Hold:27-APR-98
L.10981-43 BOM901 ./ 29-0CT~97 05=-NOV-97 20-DEC-97
Temp 3
Location: 157
soil 4 S U-ISOTOPIC LAL-0108 Hold:27-~APR-98
L10981-44 BOMS (2 29-0CT-97 05=-NOV-97 20-DEC-97
Temp 3
Location: 157
Soil 4 S U-1ISOTOPIC LAL-0108 Hold:27-~APR-98
L10981-45 BOMB44 v 30-0CT-97 05~NOV-97 20-DEC-97
pentachlorophencl; Temp 3
Location: 157
SolidWaste 8 S 8270 SEMI-VOLATILES Hold:13-NOV-97
L10981-46 .. . BOMS09 30-0CT-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Logation: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:13-NOV-97
L10981-47 BOM910 + 30-0CT=-97 05-NOV=97 20-DEC=-97
pentachlorophenol; Temp 3
Logation: 157 :
Soil 4 S 8270 SEMI-VOLATILES Hold:13-NQoV=97

Page 6
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Account: 756

LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1ln01)
Nov 06 1997, 06:17 pm
Login Number: L10981

Project: HANFORD 45 DAY

Waste Management Hanford

Samp hp

110981-48 BOM911 v 30=-0CT=-97 Q05-NOV~57 20-DEC-97
pentachlorophenol; Temp 3
Location: 157 -
Soil 4 5 8270 SEMI-VOLATILES Hold:13-NOV-97
1.10981-495 BOM912 .~ 30-0CT-97 05-NOV-S97 20-DEC-97
pentachlorophencl; Temp 3
Location: 157
Soil 4 5 8270 SEMI-VOLATILES Hold:13-NOV-97
L10981-50 ‘ BOM913 +~ 30-0CT-97 05-NOV-97 20~«DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S5 8270 SEMI-VOLATILES Hold:13-NOV-97
L10981~51 BOMS14 30-0CT=-87 O5-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:13-«NOV=-97
L10981-52 BOM903 29-0CT=97 Q5-NOV~97 20=-DEC-97
pentachlorophencl; Temp 3
Location: 157
Soil 4 S5 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-53 BOMS04 v/ 29-0CT-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-54 BOM905 +~ 30-0CT-97 05-NOV-97 20-DEC~97
pentachlorophenol; Temp 3
Location: 157
Soil 4 § 8270 SEMI-VOLATILES Heold:13-NOV-97
L10981-55 S BOHQOG“/ 289-0CT-97 05-NOV-97 20~-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-56 BOM907 ¥ 30-0CT-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Logatlon: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:13-~NOV-97
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)

Nov 06 1997,

06:17 pm

Login Number: L10981

Account: 756

Project: HANFORD 45 DAY

Waste Management Hanford

L10981-57 BOM908 7 30~0CT~97 05-NOV-97 20-DEC~97
pentachlorophencl; Temp 3
Location: 157
Soil - 4 § 8270 SEMI-VOLATILES Hold:13-NOV-97
L10981-58 BOMBY7 29=-0CT=-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 8 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-59 BOM8YE — 29-0CT-97 05-NQV-97 20=-DEC-97
pentachlorophencl; Temp 3
Location: 157
Soil 4 S5 8270 SEMI-VOLATILES Hold:12-NQV~97
L10981-60 BOM8YS .. 29-0CT=-97 05-NOV-97 20-DEC~97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV-97
1,10981-61 BOM90O « 29-0CT-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-62 BOM901 « 29-0CT=-97 (¢5-NOV-97 20-DEC~97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV=-97
L10981-63 BOM902 d 29=0CT-97 05-NOV-97 20-DEC-97
pentachlorophenol; Temp 3
Location: 157
Soil 4 S 8270 SEMI-VOLATILES Hold:12-NOV-97
L10981-64 BOMB44 v 30-0CT~97 05-NOV-97 20-DEC-97
Tenmp 3
Location: 157
SolidWwaste 8 S 300.0 CHLORIDE ~ Hold:27-NOV-97
SolidwWwaste 8 S 300.0 NITRATE -~ Hold:01-NOV=-97
SclidWaste 8 S 300.0 NITRITE «
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n0O1l)

Nov 06 1997,

06:17 pm

Login Number: L10981

Account: 756

Project: HANFORD 45 DAY

samp

Waste Management Hanford

L..10981-65
Temp 3
Location: 157
Solidwaste 8
Solidwaste 8
Solidwaste 8

1L,10981~-66
Temp 3
Location: 157
Sclidwaste 8
Solidwaste 8
Solidwaste B

L10981-67
Temp 3
Location: 157
Solidwaste 8
Solidwaste 8
SolidWwaste 8

L10981-68

6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3

Location: 157
Solidwaste 8
Scolidwaste 8
SolidWaste 8

1L10981-69

6010=Ba,Be,Cd,Cr ,Ni,Ag,As,Pb; Temp 3

Location: 157
SolidwWaste 8
Solidwaste B

L10981-70

6010=Ba,Be,Cd, Cr,Ni,Aq,As,Pb; Temp 3

Locatlon. 157
Solidwaste 8
Solidwaste 8
SolidWwaste 8

nhhnhn nnn

nnn

BOMB4S .~

300.0 CHLORIDE
300.0 NITRATE
300.0 NITRITE

BOMB46 v~

300.0 CHLORIDE
300.0 NITRATE
300.0 NITRITE

BOHB47'“/
300.0 CHLORIDE

300.0 NITRATE
300.0 NITRITE

BoMB44 &

S 6010 ICP METALS
S 6010 ICP TRACE
S 7471 MERCURY

BOMB45 L~

S 6010 ICP METALS
S 6010 ICP TRACE
SolidWaste 8 S 7471 MERCURY

BOMB46 v~

S 6010 ICP METALS
S 6010 ICP TRACE
S 7471 MERCURY

30-0CT-97

Hold:27-NOV-97
Hold:01-NOV=-97

30-0CT~97

Hold:27-NOV=-97
Hold:01-NOV-97

30-0CT~-97

Hold:27-NOV=-97
Hold:01-NOV=97

30-0CT-57

Hold:28-APR-~98
Hold:28-APR=-98
Hold:27~-NOV=-97

30-0CT~-97
Hold:28-APR-98
Hold:28-APR-98
Hold:27-NOV~-97
30~-0CT=-97
Hold:28-APR-98

Hold:28-APR-98
Hold:27-NOV-97

N0 AT rme——

Page 9

05=-NOV~97 20-DEC-97
05-NOV~97 20~DEC-97
05-NOV-97 20-DEC-97
05=-NOV-97 20-DEC-97
05-NOV-97 20-DEC-97
05-NOV-97 20-DEC-97
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)

Nov 06

Login N
756
Project:

Account:

1997, 06:17 pm
umber: 110981

HANFORD 45 DAY

Waste Management Hanford

SEED
Soil 4 S 7471 MERCURY Hold:27-NOV-97
Soil 4 S PERCENT SOLIDS Hold: 05-NOV=-97
1.10981-77 : BOMS14 — 30=-0CT-97 05~NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Locatlon. 157
Soil 4 S 6010 ICP METALS Hold:28-APR-98
Soil 4 S 6010 ICP TRACE Hold:28~APR-98
Soil 4 S 7471 MERCURY Hold:27-NOV-97
Scoil 4 S PERCENT SOLIDS Hold:05-NOV-97
L10981-78 BOM903 +~ 29-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Locatlon' 157
Soil 4 S 6010 ICP METALS Hold:27-APR-98
Soil 4 S 6010 ICP TRACE Hold:27-APR-98
Soil 4 S 7471 MERCURY Hold: 26-NOV-97
Soil 4 S PERCENT SOLIDS Hold:05=-NOV=-97
L10581-79 BOM904 ¥ 29-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Location: 157
Soil 4 § 6010 ICP METALS Hold:27-APR-98
Soil .4 8§ 6010 ICP TRACE Hold:27-APR-98
Soil 4 § 7471 MERCURY Hold:26-NOV-97
Soil 4 S PERCENT SOLIDS Hold:05=-NOV-97
L10981-80 BOM905 »~ 30-0CT-S57 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 601C ICP METALS Hold:28-APR-98
Soil 4 S €010 ICP TRACE Hold:28-APR-98
Soil 4 S 7471 MERCURY Hold:27-NOV-97
Soil 4 S PERCENT SOLIDS Hold: 05-NOV-97
L10981-81 = BOM906 +~ 29-0CT-97 05-NOV-97 20-DEC-97
6€010=Ba,Be,Cd, Cr Ni,Aqg,As,Pb; Temp 3
Locatlon° 157
Soil 4 S 6010 ICP METALS Hold:27-APR-98
Soil 4 S 6010 ICP TRACE Hold:27-APR-98
So%l 4 S 7471 MERCURY Hold:26~NOV-97
Soi1l 4 S PERCENT SOLIDS Hold:05-NOV-97
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)

Nov 06

1997, 06:17 pm

Login Number: L10981
756 Waste Management Hanforad
Project:

Account:

HANFORD 45 DAY

L109B1-82 BOM90Q7 v 30-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aqg,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS Hold:28-APR-98
Soil 4 § 6010 ICP TRACE Hold:28~APR~-98
Soil 4 S 7471 MERCURY Hold:27-=-NOV=-97
Soil 4 S PERCENT SOLIDS Hold: 05=-NOV=-97
1.10981-83 : BOM908 30-0CT-97 05-NOV=-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS Hold:28-APR-98
Soil 4 & 6010 ICP TRACE Hold:28-APR~-98
Soil 4 S 7471 MERCURY Hold:27-NOV=-97
Soil 4 S PERCENT SOLIDS Hold: 05-NOV-97
L.10581-84 ‘BOMBY7 w»— 29-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aqg,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS Hold:27-APR-98
Soil 4 S8 6010 ICP TRACE Hold:27-APR-98
S0il 4 S 7471 MERCURY Hold:26=-NOV-97
Soil 4 5 PERCENT SOLIDS Hold: 05~-NOV=97
L10981-85 BOMBYS 29-0CT-97 05~-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr ,Ni,Aqg,As,Pb; Temp 3
Location: 157
Soil 4 § 6010 ICP METALS Hold:27-APR-98
Soil 4 S 6010 ICP TRACE Hold: 27-APR-98
Soil 4 § 7471 MERCURY Hold:26-NOV-97
Soil 4 S PERCENT SOLIDS Hold: 05=-NOV-97
L10981-~86 BOMSEYS o 29=-0CT-97 (05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS Hold:27~-APR-98
Soil 4 S 6010 ICP TRACE Heold:27-APR-98
Soil 4 8§ 7471 MERCURY Hold:26-NOV-57
Soil 4 § PERCENT SOLIDS Hold: 05-NOV-97
L10981~87 BOM90O v 29-0CT=-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr ,Ni, Ag,As,Pb; Temp 3
Location: 157
Soil 4 S5 6010 ICP METALS Hold:27-APR-98
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1ln0l)

Nov 06 1997,

06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford
Project: HANFORD 45 DAY

Soil 4 S 6010 ICP TRACE Hold:27-APR-98
Soil 4 S 7471 MERCURY - Hold:26-NOV-97
Soil 4 S PERCENT SOLIDS Hold:05=-NOV-97
L10981~-88 BOM901 29=-0CT-97 (05-NOV-97 20~-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aqg,As,Pb; Temp 3
Location: 157
Soil 4 S 6010 ICP METALS Hold:27-APR-98
Soil 4 S 6010 ICP TRACE Hold:27-APR-98
Soil 4 S 7471 MERCURY Hold:26=NOV=-97
Soil 4 S PERCENT SOLIDS Hold: 05=-NOV-97
L10981-89 BOM902 29=-0CT-97 05-NOV-97 20-DEC=-97
6010=Ba,Be,Cd,Cr ,Ni,Ag,As,Pb; Temp 3
Location: 157
Seoil 4 S 6010 ICP METALS Hold:27-APR-98
Soil 4 S 6010 ICP TRACE Hold:27-APR-98
Soil 4 S 7471 MERCURY Hold:26=-NOV-97
Seil 4 S PERCENT SQOLIDS Hold: 05=-NOV-97
L10981-90 BOMB48 30-0CT=-97 05-NOV-97 20-DEC-97
Temp 3
Location: 157 :
Water 1 S RAD SCREEN Hold:28-APR-98
L10981-91 BOMBY6 P’/ 29=-0CT=-97 05-NOV-97 20-DEC=-97
Temp 3
Location: 157
Water 1l S RAD SCREEN Hold:27-APR-98
L10981-92 BOMB4 S v 30-0CT-97 05-NOV-97 20~-DEC-97
Temp 3
Location: 157
Water 1 S RAD SCREEN Hold:28-APR-98
L10981-93 SITEN . BOMB48 v 30-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3
Location: 157
Water 1 S5 6010 ICP METALS Hold:28-APR-98
Water 1 S 6010 ICP TRACE Hold:28-APR-98
Water 1 S 7470 MERCURY Hold:27-NOV-97
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LAS LABORATORIES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Nov 06 1997, 06:17 pm

Login Number: L10981
Account: 756 Waste Management Hanford
Project: HANFORD 45 DAY

L10981-94 BOM8Y6 v 29-0CT-97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Location: 157
Water 1 S 6010 ICP METALS Hold:27~-APR~-98
Water 1 S 6010 ICP TRACE Hold:27-APR-98
Water 1 S 7470 MERCURY Hold: 26-NOV=97
1,10981~-95 BOMB49 V// 30-CCT=97 05-NOV-97 20-DEC-97
6010=Ba,Be,Cd,Cr,Ni,Aq,As,Pb; Temp 3
Location: 157
Water 1 S 6010 ICP METALS Hold: 28-APR-98
Water 1 S 6010 ICP TRACE Hold:28-APR-98
Water 1 S 7470 MERCURY Hold:27-NOV-97
L10981-96 ) REPORT TYPE 05-NOV=97 05-NOV-97 20-DEC-97
Location:
Water 1 S EDD - DISK DEL.
Water 1 S FORD
Water 1 S GCMS4A
Water 1 S INORG LAS 4A RPT
Water 1 S RAD RPT TYPE 4
OG0U 2
Page 14 ‘
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hsposal Method
DISPOSITION

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RYB-001-2 [P 1o
Collector {Company Contact Telephone Nao. Il'rnjﬂ:l Conrdinator Data Turmarsuad
K. ).\/ou-\c-] Karl ool 372-2557 Steels, SM
Preject Designation Sampling Location SAF N, 45 Dayb
303-K Interior Concrete Sumples I3-K RYZ-001
lee Chest No. Field Laghook Nao, Method of Shipnent
L- S5
DAA S NY/ F Tr Bx
Shipped To (MTsite Property No, Bill of Lading/Air Bill No.
Lackheed Environmental N /A" o] /A"
POSSIBLE SAMPLE HAZARDS/BREMARRKS ) . None Monse Foul 20 Nime None HNOX o
Preservation 1
Laciicactiow. , - B v pre r b P 7
Type of Container
1 i | I k
No. of Container(s)} :
[Npecial llandling and/or Storage . 20m} 20ml 125ml £25mi 125ml SOuml
o Volume
H® o
Activity Scan | Fotal Urarumn | Sesm-VOA - 1C Arons - | See item (1) i | See e (1)
X270A (TCLY 3000 Specual Special
SAMPLE ANALYSIS “'e“l:.f,',;l;“oph 'g(l;:ltl‘;t:‘l; Tristnictiong hstructums
Nibate,
Nitrogen m
Nitnte)
Sumple No. Mutrix * Same Date Sample Timwe O Bl ’ ]
L7
BOMB 44 Other Solid 16 A0 -9 tuso v % A V| x S x| x v
BOMBA4S Other Solid 10 -30 - ys © v .8 X A / Y 4
BOMB46 Other Solid 1o -2c -7 M40 L% XA x 4 x 4
BOMB4Y Other Solid 1o ~"30 -117 1440 VvV’ VA N .}K A~ / X “‘/ /
WAtss "
BOMB48 Sthersom— | 10- 30 -G 13os X X M
SPECIAL INSTRUCTIONS Nlastrex *
CHAIN OF POSSESSION Sign/Print Names Uther Snhd Matnix is Concrele S - som
Water matrix equipment blank 10 be tun i sarne S1XG as concrere .sL - ‘5:‘]"":“,
Rehingquished By : \Ié’r Diate/Time Received By / | bate/Time NG2, NOT 1o be run tor information only WA realizes that the 48 hous hold tune may not be met KO = Sobd
. . SL = Shalge
.3 .:/CIJ"\ N X il -4 1210 M{: - /l/‘]?” /05 o (1) ICP Metals - 6010A (SW-846) {Parium, Rerylhom, Cadmaum, Chromium, Nickel, Silver), W= Wala
Relinyuished By Date/Time JReceived By [ate/Time Arsenic - TO60 - (GFAA), Lead - 7421- (GFAA), Mercury - 7471 - (CV) &) -t
A = An
- NS = [ Solds
ficlinquished Dy Date/Trme Received By Date/Time :’L - .‘I'""" Lupnds
3 = Taske
) Wi~ Wipe
Relinquished By Date/Time Received By Date/Time : i ! IV B l\;::::""“
X ~ (e
LABORATORY |Received By Tithe [1ate/ Time
SECTION
FINAL SAMPLE Disposed By Date/Tume




s wdldadm s

c2006D

1CLSQ))

%

Waste Management Hanford

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

RY8-002-3

Page

K llector Company Contacl Tetephune No, Project Coordinator [Data Turuaround
£~ CJ‘J"\% Kagt I'oud 3172-2557 Steele, SM
Project Designation Nampling Lacation SAF No. 45 Days
303-K Exterior Soil Samples 3K ROK-002
fce Chest No. lield Loghook No., MMethod of Shipment
SML-SST NJA Tasl Ex
fShipped Toe (HTsite Property No, Bill of Lading/Air Bill No.
Lovkheed Fnvironmenta} N/A | ¥ IA‘
POSSIBLE SAMPLE INAZARDS/REMARKS . Rane None ool 4 Noue
Preservation
Lacuio Aact wow j r p Gt P
Type of Container
. 1 1 1 1
No. of Contuiner(s)
s peckal 13 : ; i 20m! 2
pecial Handling and/or Storage LI,C"L Volume 20ml 125mi 125ml
Actvily Scan | Total Vharwn | Seini- VOA - Seeitem (L
K2T0A (ICLY Special
ntacldoroph] 1
SAMPLE ANALYSIS Penty Tpe—
Sampie No. Matrix * Sample Date Sample Time
[BOMO09 Soil 10 -Jo -8 1O Yo A A
BOMS0 Soil IO Do~ o w 1 = * Y x I
B0MO1 1 Soil 10 +30 -9y 10725 AV A P g VI ¢
Bomo12 Sail \G D0 -9 1o L vl A Ax Y1 x }
50MS13 Soit 10 -30 -97 1340 A % 4 xS R .//
. i ’ 4
BOMI14 Sail 10 -3 -9 "o w v | % A AKX
SPECIAL INSTRUCTIONS Matrex *
CHAIN GF POSSESSION Sign/Print Names Water matrix eguipment blank to be run in same 316G as soil “ ol
sk Sehoen
Rc].nqu“hed By DatefTime 4 2.{6  [Receryed Dy 4 DuerTime /04~ (1} 1CP Mctals - 6010A (SW-846) [Hanum, Berylbum, Cadimium, Chiosnm, Nickel, Selver}, :“ ::lu'l '
( /A j -/7 - Auasentc - T060 - (GFAA), Lead - 742t (GFAA), Mercury - 7471 - {(°V) K. - Shadge
3. ~c.._.,.q I ifous {F by 1— J-u 57 W Wi
Relnquished By Da!dT me Received By Diate/Trme 1} =
A s Au
ns = [anan Sl
Rebinquished By iXate/Time Receved Iy [ate/Trme L - Drmclopoals
1 - Tusne
‘. H wi - Wape
Rehnquished By Date/Tine Reeeved By Date/Time L | aguwt
v - Vepelalbm
X Other
LABORATORY [Received By Tule 1ate/ 1 ime
SECTION
FINAL SAMPLE | Dhspasal Method Disposed By Date/ Lune
MINPONITION




o

229009
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L AEGYy

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RYS-002-2 |Mes 1 oo
ICullector Company Contact Telephone No. Projeet Cuordinator Bata Twrnaround
3. \/Ou\c\ Karf Poal 172.2557 Steele, SM
I'raject Designation ad Sampling Location SAF Nu. 45 Dﬂys
303K Extenior Soil Sumiples RUKE N ROR-002
lee Chest No. Field Lughbook No, Method of Shipment
SAL- ST A Yued By
Shipped To Offsite Property Neo. Bill of Lading/Air Bill No.
Luockhezd Environmental ™ / (4] M /A
POSSIBLE SAMPLE HHAZARDS/REMARKS " . Hrwie None Coul 4t Hone
2 Preservation
‘oa;k e L3 . . p [ ali ¥ !
vype of Container
. . 1 1 | 1
New of Container(s)
J is F ing 20 Omnl 125mt Senl
Pipecial Handling and/or Storage yo c Vahme il 2 ml 125
Activity Scais | Total Urannnn | Seim-VOA - | Seealem (1) in
RIT0A (TCL) Speciat
SAMPLE ANALYSIS ey o] e
Sample No. Matnix * Sample Dale Sample Time o
BOMS03 Soil W -29-99 1o
[BOM904 Soif 1o =15 -97 1273y
BOMS05 Soil 1O -3 .99 1320
BOMS06 Soil 1O -5 ~97 lHuo
[BOMO07 Soil 1o ~20 -9 1o
0OMS08 Soil 10 =30 -9 o1z
SPECIAL INSTRUCTIONS Matriy *
CIHAIN OF POSSESSION Sign/Print Names Water matrx equipment blank to be run in same SDG as sonl N . S
7 5K - Sedune
Rehnyurshed By Date/Time Recorgd By ’ Date/ Teme (1) FCP Metals - 6010A (SW-846) {Rarmm,_ Reryllium, Cadrun, Cheamnmy, Nickel, Silver), :.” :‘h';" "
y . - Ar - IN60 - (GFAA), Lead - 7321- (GFAA), Mertcury - 747 - (CV + Shadpe
£y e feang— W\=Y4-q3 \TO sj/ Mu/%i/m- oS JosTy | e T (GHAR) Len (GFAA), Mereury - L= (C9) W
elinguished By Date/Time Received By . Date/Time O -
A = A
DS = Damn Sobds
Retinyuished By Date/Time Received By Date/Time DL = Pows e
T = Tisoe
Wl Wipe
ehnguished By Date/Time Received By [Date/ Time [ L_ : |V"l'":’I
S '";I‘El
LABORATORY [Recerved By Trle Unte/ | ine
SECTION
FINAL SAMTPLE | Disposal Method Diisposed By I sate 1 ime
MSPOSITION




Oy

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RUS-002-1  |Pwc b o
ulltdor Company Contact Telephone No. ‘l'rnjn-cl Courdinator Data Tamarennd
.3~ feme Karl Poot 1722557 Steele, SM
I'roject Designation Sampling Location SAF No. 45 Days
303-K Exterior Soil Samples RUEE N R9%-002
rlrr Chest No. Field Logbook Ne. Method of Shipment.
M- S /A Teed By
[Shipped To (Hlsite Property No. Bill of Lading/Air Bill No,
Lockheed LEnvironmenial ™ IA N/A
[POSSIBLE SAMPLE HHAZARDS/REMARKS . Nome None Caool 4C Nome
Preservation
Racrio ackiva v r aG P '
Type of Container
No. of Container{s) ' _l ! !
- [Npecial Handling and/or Storage GO Volime 20ml 20ml 125mi 125mi
= Actraty Scait | Total Uraan | Sen-VOA - ] See jtem (1) in
#2704 (TCL) Speeial
£ a| u
SAMPLE ANALYSIS {Penachioroph) fostmcwons
Sample No. Moarrix * Sample Date Sample Time
BOMBY7 Soil 1 - 25-97 TLIo X v X o X / X e
. 4
BOMBYS Soil L0 -1 - 9 W25 X % 4 X A x A4
. -
GOMBYS Soil 10 =24 -9 nes K VIX A4 AA
3 " f d
} BOMI00 Soil W0 -~ 9 WSS Ly A A4 X Vix
: . 4 -
‘. BOMI01 Soil 10 “19~97 12\ A VU P / A 1,
/
BOMO02 Soil o -9 -9 T £ Y A 4 x 4x -
-
r SPECIAL INSTRUCTIONS Maliix *
CHAIN OF POSSESSION Sign/Print Names Water matrid equapment bank te be run in same 3DG as soil 5 -
o ehnquash:d By : _/‘ Dae/Time 14100 |Recejved By / Der Tome (13 1CP Metals - 6010A (SW-346) {Perum, Rerytlum, Cadmium, Chromim, Nickel, Silver), T e
- — Arsenic - 7060 - ((GFAA), Lead - 7421- (GFAA), Mercury - T471 - (CV) SL = Shudy
. : K’ Sy o] el | ke b B J / o ot Hos=1? _f050 . W ;\J:.‘:f
™ Relinquished By =~ Date/Time Received By Date/Time o o
A = Au
DS« Do Soludy
Relnquished By Date/Time [Received By Date/Time . BL - D g
1 B TRVES
wi s Wape
= Relinquished By Date/Time Recerved By Date/Time . : L ) L';::;"l"““
O W - (Mhea
(/! LABORATORY [Recewved By Title Fhate/ yme
4 SECTION
¥ FINAL SAMPLE | Disposal Methad Disposed By Date/T1me
VI pispoOSITION
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Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RYS-002-7 [Pwc 1 o
ICollector Company Contact Telephone No. Project Coordinator Data Tarmarsund
C. P i
|\ 3 Steele, SM
Project Designation [Samipling Location SAF No. 45 Days
303-K Exterior Soil Samples b W o WP " i} ROR-002
lce Chest Nao. Field Logboak No. Method of Shipment
“MML-SST A Fued By
[Shipped Tn Offsite Property No Rill of Lading/Air Bill No.
Lockhecd Environmental H/ﬂ‘ ™~ /A
POSSEBLE SAMPLE HAZARDS/REMARKS . . None HNO3 1o pH
Preservation <2
(lochio acborug . T T ;
Type of Container
!
No. of Cantainer(s) !
BSpecial llandling and/or Storage u e Volume 20mt 500ml
<
; Actnty Scan | See dem (1)m
= Special
SAMPLE ANALYSIS hatmchons
Sampte No. Matrix * Sample Date Sample Tune
N2t
BOMEY6 fr -~ 16 - 29 ~41 o2
w
BOMB49 adsc 10 -3 -7 nLo
< SPECIAL INSTRUCTIONS Matrix *
| CNAIN OF POSSESSION Sign/Print Names s vl
o 4 yi (13 1P Melals - 6010A (3W-148) {Harum, Deryllaum, Cadmum, Chovmiam, Mickel, Silver] ?\L N ;chuucm
elinquished By Date/Time [Recejved By Dale/Time Arsenic - 7060 - (GFAA), Lead - 7921 {GFAA), Mercury - 7471 - (CV) 80 - Sebd
o] ) ‘/ e j S SL - Sludge
O Rl et oy 11-44-97 hihe Ay (0557 105 W W
- Relinquished By 4 7 Date/Tume Recerved By - Date/Time 0 -
&4 | A = Au
! . DS = Doan Nobds
rclirlqu‘iﬂ‘led Dy Date/Ttme [Received By Date/Time . . DL = Droasn Ligunly
i ' T = Tosue
Wl = Wipe
___ [Relinquished By Date/Time Recewved By Dae/Time Lol 5:::".:"”"
_ X = (Hher
8 LABORATORY |[Received By Title Date/Time
SECTION .
Dj FINAL SAMPLE | Dusposal Method Chspased Ry . Dhate/ Lime
~)| PISPOSITION




L/

A Subsid:ary of SPL Laberatones &

Sample Login
Login Review Checklist

Login Number_ =t O ¢ ¢ ¢

The Login Review Checklist documents the review of the information entered into the ACS database for accuracy
and useability; For effective login review, five items are necessary. They are the Chain of Custody {COC) (or

equivalent), the Sample Summary Report (SSR), the Login COC Report, the Sample Receiving Checklist, and the
Quote/COC Reconciliation Form. This checklist should be affixed to each login package prior to distnbution.

SAMPLE SUMMARY REPORT

1. Are all samples on the COC logged in or the
proper discrepancies noted on the S5R?

2. Are all Clieot Sample IDs logged in correctly?
3. Are all matrices indicated correctly?

4. Are all snaiyses on the COC logged in for
appropriate sampies?

5. Are samples logged in for the proper products?

LOGIN CHAIN OF CUSTODY REPORT

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments besa included?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and login
noted (if applicable)?

LOGIN pH CHECK (applicable projects only)

1. Has the pH of all aqueous samples been checked
and the report attached?
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Project Maaagement signansre date

Secondary Reviewer signature daLe
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revised 07-17-97, def, H:\Gacheriaop\loginrey .chk

HOS 7>



LAS LABORATORIES. INC.

Sample Hecelwno Checklist J/M/Cd/( ﬂ

Page 1]

Canler 1D:

COOLER CDNDITION UPON NECEIPT

Temperature of cooler upon receipt: "2~ .

tamperature of temp. blank upon receipt:

no I"Ii;

* Camments/Discrepancies

custody seals prasent

custady seals intact

chain of custody present

biue ice{or equiv.)present

blue icelor equiv.}rozen

rad survey completed

WO

SAMPLE CONDITION UPON RECEIPT

no n/a

*Commaents/Discrepancies

all bottles labeled

bottle custody seal prasent

bottle custody sesl intact

samples Intact

proper contsiner ussd for sample

|sample volume sufficient for analysis

proper pres. indicated on the COC

MANSNS

VOA's contain headspace

Q|

are samples bi-phasiclif so, indicate sampie I1D's):

MISCELLANEOQUS ITEMS

yes no n/a

*Commaents/Discrepancies

samples with short holding times

samples to subcontract

T

ADDITIONAL COMMENTS/DISCREPANCIES

ya /)/
Completed by / date:
sent to the client IEatou itals

s

p

Iy

lient’'s signature upon receipt:

No!es =contact the eppropnate CSR of any discrepancies immediately upon receipt

® =gplease review this information and return via facsimile to the appropriate CSR (702)361 - 8146

VERSION 3.0(03-03-97]

\
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LAS LABORATORIES

L6GIN pH CHECK

CLIENT: Waste Management Hanford{756)
PROJECT: HANFORD 45 DAY

LOGIN: 110981

MATRIX: Water(l)

NO | LAL # CLIENT 1D PRODUCT pH

T |CT0%8T-%0 B0MBLE RAD SCREEN =

Z [LI098T1-91 BONBYS RAD SCREEN P

I |(To98T-92 BOMBLY RAD SCREEN ,

oo FoeaE ST0TEP RETATS >

5 |U10981-93 FomBLE 4010 TCP TRACE -

& |L70987-93 BOMB4E 7570 WERCURY

7 |CT0%ET-%¢ BOMBYS G070 1ICP METALS |

B |L10981-9% BOMBYE 8070 ICP TRACE \

¥ |0%ET-%% BOMEYE 7470 MERCURY r

10 (L70981-95 BOMBLT 8070 ICP METALS

T |L10981-95 BOMBLY $010 [CF TRAGE

T2 |CT098T-9% BOMBLT TETD MERCURY 5

T3 | L70%871-%6 REPORT TYPE €00 - DISK DEL. —
T8 -9 REPORT TYPE FORD

5 |LT0%ET-%8 REFORT TYPE GCWSTA

6| [T008T-56 REPORT TYPE INORG LAS 4K RPT

7 |L10981-56 REFORT TYPE RAD RPT TYPE &

ol Ml 8 s 110015

Page 1
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LAS Laboratories
SAMPLE SUMMARY REPORT (su02 S1)
Waste Management Hanford

SO

BOMBY6 -~ ‘ - L10981-91 Water RAD SCREEN
L10981-94 Water 6010 ICP METALS
L10981-94 Water 6010 ICP TRACE -
L10981-94 Water 7470 MERCURY
BOMSY7 . £10981-17 Soil RAD PERCENT SOLII
L10981-17 Soil SCREENING
L1098]1-39 Soil U- ISOTOPIC LAL-0
L10981-58 Soil 8270 SEMI-VOLATI!
110981-84 Soil 6010 ICP METALS
L10981-84 Soil 6010 ICP TRACE
L10981-84 Soil 7471 MERCURY
L10981-84 Soil PERCENT SOLIDS
BOMBYS L10981-18 Soil RAD PERCENT SOLII
L1098)-18 Soil SCREENING
L10981-40 Soil U-1SOTOPIC LAL-0
L10981-59 Soil 8270 SEMI-VOLATI
L10981-85 Soil 6010 ICP METALS
L10981-85 Soil -~ 6010 ICP TRACE _
L10981-85 Soil 7471 MERCURY
{10981-85 - Soil PERCENT SOLIDS
BOMBYS L10981-19 Soil RAD PERCENT SOLI
L10981-19 Soil SCREENING
L10981-41 Soil U-ISOTOPIC LAL-0
L10981-60 Soil 8270 SEMI-VOLATI
{10981-86 So0i1 . 6010 ICP METALS
L10981-86 Soil 6010 ICP TRACE
L10981-86 Soil 7471 MERCURY
£10981-86 Soil PERCENT SOLIDS
BOM900 - L10981-20 Soil RAD PERCENT SOLI
L10981-20 S011 SCREENING ~
L10981-42 Soil U-1SOTOPIC LAL-0
L10981-61 Soil _ 8270 SEMI-VOLATI
110981-87 Soil 6010 ICP METALS-
L10981-87 S0i] 6010 ICP TRACE -
L10981-87 Soil 7471 MERCURY -
L10981-87 Soil PERCENT SOLIDS -
BOM901 - £10981-21 S0i) RAD PERCENT SOLI
L10981-21 Soi1l SCREENING -
L10981-43 Soil U-ISOTOPIC LAL-0
L10981-62 Soil 8270 SEMI-VOLATI
L10981-88 Soil ~ 6010 ICP METALS
L10981-88 Soil 6010 ICP TRACE -
L10981-88 Soil 7471 MERCURY .
110981-88 Soil PERCENT SOLIDS-~
BOMS0Z -~ L10981-22 Soil RAD PERCENT SOLI
L10981-22 Soil - SCREENING -
L10981-44 Soil U-ISOTOPIC LAL-O
L10981-63 Soil 8270 SEMI-VOLATI
CCO0-42

({OST3

JNETImMTTT D



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 S1)
Waste Management Hanford

L10981-89 Soil 6010 ICP METALS
L10981-89 Soi} 6010 ICP TRACE
L10981-89 Soi] 7471 MERCURY
L10981-89 Soil PERCENT SOLIDS
BOM903 — L10981-11 Soil RAD PERCENT SOL
L10981-11 Soil SCREENING
L10981-33 Soil U-TSOTOPIC LAL-
L10981-52 Soil _— 8270 SEMI-VOLAT
L10981-78 Soil 6010 ICP METALS
L10981-78 Soil 6010 ICP TRACE
L10981-78 - Soil 7471 MERCURY
L10981-78 Soil PERCENT SOLIDS
BOM904 L10981-12 Soi] RAD PERCENT SOL
L10981-12 Soil SCREENING
L10981-34 So0il U-1SOTOPIC LAL-
L10981-53 So0i1 8270 SEMI-VOLAT
L10981-79 Soil 6010 ICP METALS
- L10981-79 Soil 6010 ICP TRACE -
£10981-79 Soil 7471 MERCURY
L10981-79 Soil PERCENT SOLIDS
BOMSO5 - L10981-13 Soi] RAD PERCENT SOL
L10981-13 Soil SCREENING
L1098]-35 Soi) U-ISOTOPIC LAL-
L10981-54 Soil 8270 SEMI-VOLAT
£L10981-80 Soil 7 6010 ICP METALS
L10981-80 Soil 6010 ICP TRACE
£10981-80 Soil 7471 MERCURY
L10981-80 Soil PERCENT SOLIDS
BOMS06 - L10981-14 Soi] RAD PERCENT SOL
L10981-14 Soil SCREENING
L10981-36 Soil U-ISOTOPIC LAL-
L10981-55 Soil 8270 SEMI-VOLAT
L10981-81 Soil - 6010 ICP METALS
L1098]-81 Soil 6010 ICP TRACE
L10981-81 Soil 7471 MERCURY
L10981-81 Soil PERCENT SOLIDS
BOM307 - 110981-15 Soil RAD PERCENT SOL
L10981-15 Soil SCREENING
L10981-37 Soil U-1SOTOPIC LAL-
.1098]1-56 Soil 8270 SEMI-VOLAT
L10981-82 Soil 6010 ICP METALS
L10981-82 Soil 6010 ICP TRACE
L10981-82 Soil 7471 MERCURY
L10981-82 Soil PERCENT SOLIDS
BOM908 -~ - L10981-16 Soil RAD PERCENT SOL
L10981-16 Soil SCREENING
L10981-38 Seil - U-ISOTOPIC LAL-
L10981-57 Soil 8270 SEMI-VOLAT
£10981-83 Soil 6010 ICP METALS

CoQG4As HHOS7Y



LAS Laboratories
SAMPLE SUMMARY REPORT (su02 S1)
Waste Management Hanford

L10981-83 Soil 6010 ICP TRACE
£10981-83 Soil 7471 MERCURY
L10981-83 Soil PERCENT SOLIDS
BOM909 - £10981-5 Soi) RAD PERCENT SOL
L10981-5 Soil SCREENING
L10981-27 S01] U- ISOTOPIC LAL-
L10981-46 Soil 8270 SEMI-VOLAT
L10981-72 Soi] 6010 ICP METALS
110981-72 Soi) 6010 ICP TRACE
L10981-72 Soil 7471 MERCURY
L10981-72 Soil PERCENT SOLIDS
BOMS10 - L10981-6 Soil RAD PERCENT SOL
L10981-6 Soil SCREENING
L10981-28 Soil U-ISOTOPIC LAL-
L10981-47 Soil 8270 SEMI-VOLAT
L10981-73 Soi] 6010 ICP METALS
L10981-73 Soil - 6010 ICP TRACE
L10981-73 Soil 7471 MERCURY
L10981-73 Sot1 PERCENT SOLIDS
BOMI11 - L10981-7 Soil RAD PERCENT SOL
L10981-7 Soil SCREENING
L10981-29 Sot] U-ISOTOPIC LAL-
L10981-48 Soil 8270 SEMI-VOLAT
L10981-74 Soi] 6010 ICP METALS
L10981-74 Soil ~ 6010 ICP TRACE
L10981-74 Soil 7471 MERCURY
L10981-74 5011 PERCENT SOLIDS
BOMI12 - L10981-8 Soil RAD PERCENT SOL
L10981-8 Soil SCREENING
L10981-30 So0i] U-I1SOTOPIC LAL-
L10981-49 Soil 8270 SEMI-VOLAT
L10981-75 Soil - 6010 ICP METALS
L10981-75 Soi} 6010 ICP TRACE
L10981-75 Soil 7471 MERCURY
L10981-75 Soil PERCENT SOLIDS
BOM9I3 - L10981-9 Soil RAD PERCENT SOL
L10981-9 Soil SCREENING
110981-31 Soil U-ISOTOPIC LAL-
L1098]-50 Soil 8270 SEMI-VOLAT
L10981-76 Soil 6010 ICP METALS
L10981-76 Soi] 6010 ICP TRACE
L10981-76 Soil 7471 MERCURY
L10981-76 Soil PERCENT SOLIDS
BOMI14 - L10981-10 Soi] RAD PERCENT SOL
L10981-10 Soil SCREENING
110981-32 Soil U-ISOTOPIC LAL-
L10981-51 Soil _ 8270 SEMI-VOLAT
L10981-77 Soil 6010 ICP METALS
L10981-77 Soil 6010 ICP TRACE
600G454 HHOSTS
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LAS Laboratories
SAMPLE SUMMARY REPORT (su02 S1)
Waste Management Hanford

BOMB44 -

BOMB45 ~

BOMB46

N

BOMB47

\

BOMB48 ~

BOMB49 -~

REPORT TYPE .

L10981-77
L10981-77

L10981-1

L10981-1

L10981-23
L10981-45
L10981-64
L10981-64
110981-64
L10981-68
L10981-68
L10981-68

L10981-2

L10981-2

L10981-24
L10981-65
£10981-65
L10981-65
L10981-69
£10981-69
L10981-69

L10981-3
L10981-3
L10981-25
L10981-66
L10981-66
(10981-66
£10981-70
£10981-70
L10981-70

L10981-4

L10981-4

L10981-26
L10981-67
L10981-67
L10981-67
L10981-71
L10981-71
L10981-71

L10981-90
L10981-93
£10981-93
L10981-93

£1098]-92
L10981-95
L10981-95
L10981-95

L10981-96 -

Soil 7471 MERCURY
Soil PERCENT SOLIDS

SolidWaste  RAD PERCENT SOL
SolidWaste  SCREENING -
SolidWaste U-ISOTOPIC LAL-
SolidWaste 8270 SEMI-VOLAT
SolidWaste - 300.0 CHLORIDE -
SolidWaste 300.0 NITRATE-
SolidWaste 300.0 NITRITE -~
SolidWaste 6010 ICP METALS
SoiidWaste 6010 ICP TRACE -
SolidWaste 7471 MERCURY.

SolidWaste  RAD PERCENT SOL
SolidWaste  SCREENING ~
SolidWaste  U-ISOTOPIC LAL-
SolidWaste  300.0 CHLORIDE
SolidWaste ~ 300.0 NITRATE -
SolidWaste 300.0 NITRITE -
SolidWaste 6010 ICP METALS
SolidWaste 6010 ICP TRACE
SolidWaste 7471 MERCURY.

SolidWaste RAD PERCENT SOL
SolidWaste  SCREENING -

SolidWaste  U-ISOTOPIC LAL-
SolidWaste 300.0 CHLORIDE"
SolidWaste  300.0 NITRATE -
SolidWaste ~ 300.0 NITRITE -
SolidWaste 6010 ICP METALS
SolidWaste 6010 ICP TRACE
SolidWaste 7471 MERCURY .

SolidWaste  RAD PERCENT SOL
SolidWaste  SCREENING
SolidWaste  U-ISOTOPIC LAL-
SolidWaste 300.0 CHLORIDE-
SolidWaste - 300.0 NITRATE~
SolidWaste 300.0 NITRITE®
SolidWaste 6010 ICP METALS
SolidWaste 6010 ICP TRACE-
SolidWaste 7471 MERCURY -

Water RAD SCREEN ~
Water 6010 ICP METALS
Water 7 6010 ICP TRACE
Water 7470 MERCURY -
Water RAD SCREEN -
Water 6010 ICP METALS
Water 6010 ICP TRACE
Water 7470 MERCURY _
Water EDD - DISK DEL.
GOGG4AS | (OSTS!



SAMPLE SUMMARY REPORT {su02 S1)
Waste Management Hanford

LAS Laboratories

2 o

L10981-96
L10981-96
L10981-96
L10981-96

Water
Water
Water
Water

FORD

GCMS4A -

INORG LAS 4A RP
RAD RPT TYPE 4 -

| 1o 731



Alpha-beta Lab Screen Results

Position <Count_Date_and Time  Sample_ID Quench_Factor
1 11/3/1997 1:29 PM BLANK 772.53
Alpha 7.70 cpm
Beta 18.60 cpm

Low_Energy 8.70 cpm

Counu
Alpha

I e
i
|
J # Counus

Alpha_Activity  0.50 pCi
Beta_Activity 080 pCi

P Beta
|
100
Position Count_Date_and_Time  Sample_ID Quench_Factor
2 11/3/1997 1:40 PM BOMB44TA 689.26
Alpha 1900.00 cpm 50
Beta 2530.70 cpm | !
Low_Energy 1809.60 cpm J I
: j | A Counts
100 - ! Alpha
Alpha_Activity 852.90 pCi 1! ! fl |
T |
Beta Activity 113240 pCi T ‘ I
301 ! _| < Counts
\ ! Bea
R, N
0 200 40 60 80 100
__——.-.—_-_-—___'-_. — .
/292 g~ 0. 2 /QC/ o
?/\
B /3248 pl
o — . pC ) -
1292 grees T 87697 P24
Wallac 1400 DSA, P04AS270 DAT, 11/3/1997, page |
Waste Sampling and Characterization Facility DO0CLAY
| (©3730

f ' I 0



WSCF

ANALYTICAL LABORATORY REPORT

Attention:

Project Number

SHARON STEELE
:PROJ. HANFORD MNGMT. CONT.

MISC.

Group #:

57001735

O ST

sanple #  Client 1D Test Performed Matrix  Method RQ Result Units MDL Sampled Received
070004259 BOMBYTTA Alpha by liquid scintiliation SOLID LA-508-421 2.11 pCilg 0.00 10/29/97 10/31497 e
N970004258 BOMBOYTTA Algha error by LC S0UD LA-50G-421 89 - % 0.00 10/29/07 10/31/87 3§
AO70004259 BOMBYTTA Beta by liquid scintillation SOLID LA-508-421 1953 pCifg 10.00 10129/97 10/31/97 o
770004269 BOMEBYTTA Bota orror by LC soLID " LA-608-421 - 1.6 % 0.00 10/28/87 10/31/97 g
W270004260 BOMBYATA Alpha by liquid scintilation 50U LA-508-42) 16.14 pCifg 10.00 10120497 03187
WOTDAD4260 DOMBYETA Alpha error by LC SOLID - LA-60B-421 6.8 % 0.00 10/29/01 10131797
W970004260 BOMEYEBTA Bata by liquid scintillation soLD LA-508-421 22.28 #CHg 10.00 10/29/97 10/21/87
Wa70004260 BOMBYHTA Bata error by LC soLo-. LA508-421 72 % 0.00 10120087 10/31/97
W370004261 BOMBYSTA Alpha by liquid scintilation SOUD LA-508-421 16.85 pCilg 10.00 0120087 10731497
W37000426% BOMEYDTA Alphs ervor by LC SOUD .. LA-60B-421° . 65 % S 0.00° 10729197 10/31/87
W970004261 BOMEYSTA Bota by liquid scintitlation souD LA-608-421 §8.0 pCifg 10.00 10/29/97 10/31/97
W970004261 BOMEYSTA Bata error by LC SOLD . LA-608421 3.4 % 0.00 1072097 10/31/97
W970004262 BOMBOOTA Alpha by liquid scintilation LT LA-508-421 111 pCilg 10.00 10/29/97 10131/97
Wg70004262 BOMBOOTA Alpha erear by LC SOLID - LA-506-421 7.8 % 0.00 10/29/97 10031/87
W370004262 BOMBOOTA Beta by liquid scintillation SOLID LA-508-421 11.32 pClg 10,00 10/29/97 10121/87
W870004262 BOMIOOTA Beta error by LC SOLID. i LA-508-421 6.3 % . 0.00 0/2097 1031197
W370004263 BOMSOITA Alpha by liquid scintifation SOLUD LA-508-421 2.0 pCilg 10.00 10/28/97 1031197
WB70004263 BOMIOITA Alphaemorby LC ' soLID. T LABOB-42) e % 000 - . 10/29i97 1031107
W870004263 BOMIO1TA Beta by liguid scintiftation soLD LA-508-421 3.42 pCifg 10.00 10/29/97 10/31/97
W970004263 BOMSOITA Botaemorby LC = . SOLID .- : LA-508-421 Y . 0.00 10120197 . - 10/31/97
W970004264 BOMSOZTA Alpha by liquid scintillation SOLD LA-508-421 61,78 pClig 10.00 1020007 10731197
WO70004264 DOMBOZTA ‘Alphs emrorby LG .. SOUDT T LABOB-421 ST IR S 00 CO/20T - 10131487
W370004264 BOMIC2TA Beta by liquid scintillation SOuD LA-50B-421 108.2 1002997 10031797
W970004264 BOMSOZTA Betasrrorby LC - SOUBT LT LaB0B-421 3 10/29/97' 1031197
W970004265 BOMOOITA Alpha by %quid scintilation . sSOuUD LA-608-421 1.33 10120/97 10/31/87
W970004265 BOMPO3TA " Alpha emor by LC CosoLD . LABOB-421 3 1029481 10131447

MDL=Minimum Detection Limit
RQ=Result Qualifier

* - indicates resuits that have NOT baen validated.

Woo4

B - The analyts was detected in the associated mathod blank.

E - Compound concentration exceeded calibration range.

N - ldentification is based on a mass spaectral library search.

PROJECT HANFORD MANAGEMENT CONTRACTORS

D - Compound concentration resulted from a dilution,

J - Estimated valuo, -

2 - Sea Commants,

U - The analyte was analyzed for but not detected.

Page 2
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WSCF &
ANALYTICAL LABORATORY REPORT N
Y
O
Attention: SHARON STEELE Group #: 97001735
Project Number :PROJ. HANFORD MNGMT. CONT.
ample #  Client ID Test Performed Matrix Method RQ Result Units MDL Sampled  Received
970004265 RBROM9O3TA Beta by liquid scintilation SOLID LA-508-421 4.11 pCi/g 10.00 10/29/97 10/3197
/970004265 BOMBOITA Beta amor by LC SOLD . LAGOB42) 19 I . 0.00 20T ¢ 01T
370004266 BOMIOATA Alpha by liquid scintilation SOLID LA-508-421 4.19 peiig 10.00 10/29/97 10/31/97
V370004266 BOMOO4TA Alpha emror by LG ' sOLD CLAS08-421 L SN T T N0/ZBI07. L 10meT T
¥970004266 BOMIDATA Beta by liquid scintiflation SOLD LA-508-421 6.88 pCiig 10.00 10/29/97 10/31/87 "":ﬂ
¥970004266 BOMBOATA Bsta wmorby LG L SOLID .° . LAGOB-42) 12 % -, 0.00 . lor29/81 Tore7 5
NYTOD0A267 BOMIOSTA Alpha by liquid scintillation | SOLD  LA-50B421 4.69 pCilg 10.00 ‘ jméilév LTI -
NE70004267 BOMOOHTA Alpha srror by LC . SOLD: s - LA-508-421 12 % 10.00 - C10MZRRT . 1087 -
N3T0004267 BOMIODSTA Beta by bquid scintillation SOLID LA-508-421 7.14 pCilg 10.00 10/29/97 10/31/97
~970004267 BOMBOSTA Beta siror by LC o USOUD: T LA-BOB-421 S F RN 3 0.00. 1012087, 1031707
970004268 BOM9OBTA Alpha by Uquid scintillation S0LID " LA-608-421 2.04 pCilg 10.00 10129197 10131197
W970004268 BOMIOETA ‘Alpha srorby LE - CEOLIDT T LAS0B-421 24 % i 0.00 10120097 10/3197
W070004268 BOMSOGTA Beta by kquid scintifation SOLID LA-508-421 7.31 pCifg 10.00 10729797 1034197
WOTO0004268 BOMBOSTA Bota omror by LC . SOLD - LA-GOG421 - 12 % 0.00 10429197 - 10/31/87
WO70004269 BOMSOTTA Alpha by liquid scintillation SOLD LA-508-421 5.40 pCifp 10.00 10129197 10/31/97
W370004269 BOMOOTTA Alpha error by LC SOLID . | LA-608-421 T B 000 . . 10/20097 . 1073197
W370004269 BOMSOTTA Beta by liquid scintifation SOLID LA-508-421 9.94 pCilg 10.00 10/29/97 10731187
WB70004269 BOMBOTTA " Pota wmor by LG ' SO LAGOB-4D) TR 0.00 1002001 10431407
W970004270 BOMSOBTA Alpha by Hiquid s cintilation SOLID LA-508-421 7.24 pCilg 10.00 10r20/97 10/31/97
W970004270  BOMOOBTA Alpha sor by LC SOLD: . LA-508-421 R L RN T 000 10020097 T 10/3V97
W970004270 BOMSOBTA Beta by liquid scintilation soLiD LA-508-421 2275 pCllp 10.00 10128/97 10/31/97
WB70004270 BOMBOBTA Beta error by LG CSOLDT CLAGOR-421 - CL0.00 0 100200870 1053187
W970004271 BOMIOSTA Alpha by liquid scintillation soLD LA-508-421 1638 pCilg " 1000 10/29/97 10131797
W970004271 BOMIDITA Alpha emar by LC - SOUD . LA-508-421 8.1 % 000”0 T10/20087 0 10/31/97
W970004271 BOMIOSTA Bota by liquid scintilation soLD LA-608-421 20.85 pCilg 10.00 10/29/97 10/31/97
W870004271 BOMBOITA - Peta siror by LC SOLID LA-608-421 10 % 000 10/29/07 10131197

MDL=Minimum Detection Limit
RQ=Result Qualifier

* - Indicates rosults that have NOT been validated.

woo4

PROJECT HANFORD MANAGEMENT CONTRACTORS

B - The analyte wae detected in the associated method blank.
€ - Compound concentration excesded calibration range.

N - \dentiflcation is based on a mass spectral library search.

D - Compound concentration resulted from a dilution,

J - Estimatad value.

U - The analyte was analyzed for but not detected.

Z - Sae Comments.

Page 3
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WSCF
ANALYTICAL LABORATORY REPORT "%
\
Vol
Attention: SHARON STEELE Group #: 97001735 —
Project Number MISC. :PROJ. HANFORD MNGMT. CONT.
yample #  Client ID Test Performed Matrix Method RQ Result Units MDL Sampled Received
~970004272 BOMII10TA Alpha by liquid scintillation SOLID LA-508-421 4.82 pClig 10.00 10128497 10/31/97
4970004277 BOMABIOTA Alpha efror by LC SOUD - LA-508-421 14 % - 000 10129191 10139497
NO70004272 BOMB10TA Beta by liquid scintitiation soLiD LA-508-421 7.72 pClig 10.00 10/29/97 10/31/97
4370004272 BOM9IOTA Bets error by LC SOLD . LA-508-42t 2.8 LI 0.00 10120097 1013187 =
970004273 BOMOTITA Alpha by liquid scintillation soLD LA-508-421 26.7 pCilg 1000 10/20/87 103197
WOTO004273 BOMBTITA Alpha srror by LC SOUD . . LA-BOB-42} . 82 % 000 102007 03187 D
~970004277 BOM9ITTA Beta by liquid scintillation SOLID LA-50B-421 28.6 pClig 10.00 10/29/97 0BT D
WITO004273  BOMOTITA “Beta orror by LC 'SOLID . - LA-508-421 B3 WL 000 10020097 7 - 1043107 D
Wa70004274 BOMI1ZTA Alpha by kiquid scintélation SOLI0  LA-508-421 5.6 pClig 10.00 10729197 w087 D
WB70004274 BOMB12TA Algha smor by LC L LSOUDL . LA-BOB-42T % S Y000 - 1008 wEe
W70004274 BOM12TA Beta by liuid scintilation SOLIC  LA-50B-421 144 pCllg 10.00 10/29/97 10/31797
W970004274 BOMO12TA Data error by LC SOLID LA-508-421 1.8 % © 600 10720097 10/31/07
‘N970004276 BOMY13TA Alpha by liquid scintiltation SOLID LA-508-421 10 pCiig 10.00 10/29/87 10/31/97
W970004275 BOMB13TA Alpha error by LC SOLD - LA-GOR-421 9.3 % T 0.00 10/29/97 10/31/07
W970004275 BOMS13TA Bota by liquid scintilation S0LI0 LA-508-421 426 pCifg 10.00 10/29/97 10/31/97
W970004276 BOM91ITA Bota errof by LG SOLID LA-508-421 1.2 LY 0.00 10/20197 10/31/97
WeT0004276 BOMII4TA Alpha by liquid scintillation SOLD LA-6GB-427 20.6 pClig 10.00 10/29/97 10/31/97
W970004276 BOMB14TA ‘Alpha ermor by L T - soLD” LA-608-421 78.. % " 0.00 10029097 1097
W970004276 BOMI14TA Beta by liquid scintillation SOLI0 LA-508 421 176 pCilg 10.00 10/20/97 10431197
W970004276 BOMIT4TA Bats error by LC “solip LA-5083-421" 2.4 % 0,00, 10120097 {olne7
W9T0004277 BOMEYSTA Alpha by liquid scintillstion SOLID LA-508-421 nd pClig " 10.00 10/29/97 10/31/97
Wa70004277 BOMBYETA Alpha ervor by LC - SouUD “1A508-421 na %0 00 10/29/87 10/31/07
W970004277 BOMEYGTA Beta by liquid ecintilfation SOUD LA-608-421 0.3 ptilg 10.00 10/20/97 10131197
W970004277 BOMBYGTA Beta ormorby LG 'SOLID - LA-508-421 53. % 1000 10/20/97 . 10/31/97
W970004278 BOMB4OTA Alpha by liquid scintillation soLD LA-508-421 nd 104 10129197  10/31/97
WS70004278 BOMB4ITA Alpha'eror by LC 'SOLID  LA-508-421 - na 10129187 10431187

MDL=Minimum Detection Limt
RQ=Result Qualifier

* . indicatos rasults that have NOT baen validated.

wo4

B - Tho analyte was detected in ths as

iated method blank.

E - Compound concentration sxceeded calibration range.

N - Wentification is bated on a mase spactral library search.

PROJECT HANFORD MANAGEMENT CONTRACTORS

D - Compound conhcantration resulted from a dilution.
2 - See Comments.
U - The analyte was analyzed for but not dotected.

J - Estimated value,

Page 4
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WSCF )
%
ANALYTICAL LABORATORY REPORT S
Attention: SHARON STEELE Group #: 97001735
Project Number :PROJ. HANFORD MNGMT. CONT.
sample 4 Client [D Test Performed Matrix  Method RQ Result Units MDL Sampled  Received
wa76004278 BOMBASTA Bata by liquid scintillation soLD LA-508-421 05 pCiflg 10.00 10/29/97 10/31/97
~970004278  BOMBAITA Beta amor by LC SOUD T LABOB-4217 35 % L 0,007 T 029097 10131487
NOT0004279 BOMBAATA Alpha by kiquid scintiilation SOLD LA-508-421 423 pClig 10,00 10/29/97 10131/97
W910004279 BOMB44TA Alpha srror by LC SOLD . LA508-421 1.2 % - 0.00 1002097 10/31/87
W$70004279 BOMBA4TA Bota by kiquid scintillation SOLID LA-508-421 1060 pCilg 10.00 10/29/97 womer "3
WB70004279 BOMBA4TA Beta aror by LG SOUD 1 LA6OB-42) % SR 0.00  10129/87 vomier 63
Wa70004280 BOMB4ASTA Alpha by fiquid scintilation S0LD LA-508-421 47 pCilg 10.00 10129197 10131197 8
Wa70004280 BOMBAETA Alpha emor by LC - - (S0LID T LA-508-421 12 % 0.00 1012087 . 101V o)
W970004260 BOMBASTA Beta by kquid scintiation SOLID LA-508-421 78 pCilg 10.00 10/29/97 w311 O
W970004280 BOMB4STA Beta ervor by LC _ SOUD: ' LA60B-421 X % 0.00 1012907 - 10131197
W970004281 BOMBAGTA Alpha by liquid scintilation SOLD LA-508-421 82.4 pCilg 10,00 10/29/97 10131497
W370004281 BOMBAGTA Alpha smai by 1C - ‘SOLID T T LABoB-421 a2 % .. 0.00 - V0f20097° . 10131197
W970004281 BOMBAGTA Bota by liquid scintillation souD LA-508-421 191 pCilg 10.00 1012007 10731797
W970004281 DOMBAGTA Beta emor by LC SOLID | LA-B08-421 2.2 % 0.00 - 10{29/87 10/31/07
W970004282 BOMBATTA Alpha by liquid scintillation SOLID LA-508-421 204 pCifg 10.00 10/20/97 10131/97
W970004282 HOMBATTA Alphs smor by LC - SOLD . LA-508-421 26 . W X 10020097 . 1031097
W870004282 BOMBATTA Bsta by lquid scintillation soLD LA-508-421 296 pCifg 10.00 10/29/97 10/31/97
Wa70004282 BOMBATTA Beta sror by LC ' 7 SOLID T LAGOB-421 19 % 0.00 10729187 . 1081/87
W970004283 BOMBAGTA Alpha by kquid scintitation sOuUD LA-508-421 nd pCifg 10.00 10/29/97 10/31/97
W970004283 BOME4STA . Alpha emor by LC SOLID : . . tA-508-421 ne' % ~ 0.0 10120197 1013197
W970004283 BOMB48BTA Bota by liquid scintillation soLID LA-508-421 0.3 pCifg 10.00 10729197 1031/97
WOT0004263 BOMB4BTA Beta smor by LC SOLD. . LA-608-421 S26 L% Ly 0.00° T1o2987 103187 -

MDL=Minimum Detection Limit
RQ=Result Qualifier

* - hulicatas results that have NOT been validated.

Woo4

£ - Compound concantration exceeded calibration range.

PROJECT HANFORD MANAGEMENT CONTRACTORS

B - The analyte was detected in the associated method blank.

N - Wdentification is based on a mass spectral kibrary search,

D - Compound concantration resulted from a dilution.

J - Estimated valuo,

U - The analyte was analyzed for but not detected.

2 - See Comments.
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOMB44
Date Collected: 30-0CcT-97
Matrix: Solidwaete

Login Number:
Date Received:

Percent Solids:

L1098l
05-NOV-97
94.62

u-23374 LAL-0108 55965
U-235 LAL-0108 55565
U-238 LAL-0108 55965

140
3.
110

pCi/g
pCi/g
pCi/g

17-DEC-97 L10981-23
17-DEC-97 L10981-23
17-DEC-97 L10981-23

Page 23
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: _—

Client Sample ID: BOMB45
Date Collected: 30-0CT~97
Matrix: SolidwWaste

Login Number: L1098l
Date Received: (5-NOV-97
Percent Solids: 98,9

alyisd
U-233/4 LAL-D108 55965 0.24 0.036 pli/g 17-DEC-97 L10981-24
u-235 LAL-0108 55965 0.063 0.036 pCi/g 17-DEC-97 L10981-24
y-238 LAL-0108 55965 0.22 0.036 pli/g 17-DEC-97 L10981-24
- - 7
4 5_ .L',, 3 ;o g .l {
Page 24 .
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -—

Client Sample ID: BOMB46 Login Number: Lio9al
Date Collected: 30-0CT-97 Date Received: 05-NOV-97
Matrix: SolidwWasta Percent Sclids: B88.84

U-233/4 LAL-0108 55965 232. 13. 0.41 pCi/g 17-DEC-97 L10981-25
u-235 LAL-0108 55955 I.4 2.1 2.8 pCi/g 17-DEC-97 L10981-25
u-238 LAL-0108 55965 190. 1. 0,24 pCifg 17-DEC-97 L10981-25
. . o
Page 25 00003
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -—

Client sample ID: BOMB47
Date Collected: 30-0CT-97
Matrix: SclidWaste

" Login Number: 110981

Date Received: O0S5-NOV-97
Percent Solids: 91.41

u-233/4 LAL-0108 55965
U-235 LAL-0108 55965
u-238 LAL-0108 55965

-
NN

T Ty ey

pli/g 17-DEC-97 L10981-26
pCi/g 17-DEC-97 1L10981-26
pCi/g 17-DEC-97 L10981-24
;
i LA g }
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOMS09
Date Collected: 30-0CT-97
Matrix: Soil

Login Number:
Date Received:

Percent Scolids:

L1098l
05-NOV-97
96.31

U-233/4 LAL-0108 55964
U-235 LAL-0108 55964
u-238 LAL-0108 55964

pLisg
pCi/g
pCi/g

15-DEC-97 L10981-27
15-DEC-97 L10981-27
15-DEC-97 L10981-27

T mnTEn e

Page 27
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOMI10
Date Collected: 30-0CT-97
Matrix: Soil

Login Number: 110981
Date Received: O5-NOV-97
Percent Sclids: 96.01

yaed i EabiL
u-233/4 LAL-D108 55964 0.96 0.06% pCi/g 15-DEC-97 L10981-28
y-235 LAL-0108 55964 0.17 0.054 pCi/g 15-DEC-9T L10981-28
U-238 LAL-0108 55964 0.95 0.058 pLi/fg 15-DEC-97 L10981-28

i .
a " "’x g
Page 28
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LAS LABORATORIES

RADJOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -
Client Sample ID: BOM91ll Login Number: L1098l
Date Collected: 30-0CT~-97 Date Received: OS5-NOV-97
Matrix: Soil Percent Solids: 96.02

u-233/4 LAL-0108 55964 411 2.5 0.091 pCi/g 15-DEC-97 L10981-29
u-235 LAL-DT08 55964 3.4 0.41 0.071 pli/g 15-DEC-97 L10981-29
u-23a LAL-D108 55964 3.7 2.1 0.071 pti/g 15-DEC-97 L10981-29
. ” ] 1
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Nama: Waste Management Hanford
Project Name: HANFORD 45 DAY

Projact Desc: -

Client Sample ID: BOM912
Date Collected: 30-0CT-57
Matrix: Soil

Login Number: 110981
Date Received: O05-NOV-97
Percent Seclids: 95.99

u-233/4 LAL-0108 55964 0.64 pli/g 15-DEC-97 L10%81-30

y-235 LAL-D108 55964 0.10 pli/g 15-DEC-97 L10981-30

u-238 LAL-D108 55964 0.61 plisy 15-DEC-97 L10981-30
" Page 30 ui:0008



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM913 . Login Number: L10981
Date Collected: 30-0CT-97 Date Received: 0S5-NOV-97
Matrix: Soil Percent Solidse: 95.6

T e
u-233/4 LAL-0108 55664 14.7 1.0 0.082 pCi/g 15-DEC-97 L10981-31
U-235 LAL-0108 55664 0.80 0.16 0.022 pCi/g 15-DEC-97 L10981-31
u-238 LAL-0108 55964 14.7 1.0 0.060 pCi/s 15-DEC-97 L10981-31

Page 31
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM914
Date Collected: 30-0CT~-97
Matrix: Soil

Login Number: L1098l
Date Received: {05-NOV-97
Percent Solids: 92.66

u-233/4 LAL-0108 55064 2.1 pCi/g 15-DEC-97 L10981-32

u-235 LAL-0108 55964 0.32 pCi/g 15-DEC-97 L10981-32

u-238 LAL-0108 55964 2.1 pCi/g 15-DEC-97 L10981-32
Page 32
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM903
Date Collected: 29-0CT=-97
Matrix: Soil

Login Number: L1098l
Date Received: 05-NOV-97
Percent Scolids: 93.61

5
u-23374 LAL-0108 55944 0.88 0.16 pCi/g 15-DEC-97 L10981-33
u-235 LAL-0108 55964 0.096 0.05& pti/g 15-DEC-97 L10981-33
u-238 LAL-0108 55964 0.75 0.1% pCi/g 15-DEC-97 L10981-33
R A
4 13
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOMS04 Login Number: 110981
Date Collected: 29-0CT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solide: 95.89

uU-233/4 LAL-0108 55964 8.1 0.65 0.079 pli/g 15-DEC-97 L10981-34
u-235 LAL-0108 55964 0.63 0.1 0.05%9 pli/g 15-DEC-97 110981-34
u-238 LAL-0108 55964 8.35 0.65 0.052 pCi/g 15-DEC-97 L10981-34

Page 34 ‘ Uu0012



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM30S Login Number: L109B1
Date Collected: 30-0CT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: $82.38

U-233/4 LAL-0108 56823 %.00 0.70 0.079 pCi/g 22-DEC-97 (10981-35
u-235 LAL-0108 56823 0.4 0.12 0.03¢9 pCi/g 22-DEC-97 L10981-35
u-238 LAL-D108 56823 8.64 0.68 0.062 pCi/g 22-DEC-97 L10981-35

Page 35 0U0013



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Namae: HANFORD 45 DAY

Project Desc: -—

Client Sample ID: BOM906 " Login Number: 110981
Date Collected: 29-0CT=-57 Date Received: 05-NOV-87
Matrix: Soil Percent Solids: 92.93

u-233/4 LAL-0108 55964 7.57 0.59 0.055 pCifg 15-DEC-97 L10981-36

u-235 LAL-0108 55964 0.59 0.13 ¢.038 pCifg 15-DEC-97 L10981-36

u-238 LAL-0108 55964 T.47 0.5¢% 0.066 pCi/g 15-DEC-97 L10981-36
Page 36
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Dasc: -

Client Sample ID: BOMS07 Login Number: L10981
Date Collected: 30-0CT-97 Date Received: 05-NOV-87
Matrix: Soil Percent Solids: 94.96

abiIp
U-233/4 LAL-0108 55964 4.84 0.48 0.080 pCi/g 15-DEC-97 L10981-37
u-235 LAL-0108 55944 0.47 0.13 0.068 pCi/e 15-DEC-97 L10981-37
u-238 LAL-0108 55964 4.66 0.47 0.084 pCi/g 15-DEC-97 L10981-37

Page 37 UUUOlS



LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM908
Date Collected: A0-oCcT-97
Matrix: Soil

Login Number: Lio9s81
Date Received: QS5~NOV-87
Percent Solids: 952.88

Aroent:

u-23374 LAL-0108 55964
u-235 LAL-0108 55964
u-238 LAL-0108 55964

0.56 6.078 pCi/g 15-DEC-97 L10981-38
0.12 0.075 pCi/g 15-DEC-97 L10981-38
0.54 0.048 pCi/g 15-DEC-$7 L10981-38
b 'I‘
- - E 4 &
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -—
Client Sample ID: BOM8Y7 Login Number: L10%981
Date Collaected: 29-0CT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 92.02

alysed i baB D
u-233/4 LAL-0108 56823 24.3 1.8 0.22 pCi/g 22-DEC-97 L10981-39
u-235 LAL-0108 546823 1.23 0.30 0.050 pCi/g 22-DEC-97 L10681-39
u-238 LAL-0108 556823 23.2 1.7 0.12 pCi/fg 22-DEC-97 (L 10981-39

Page 39
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Managemant Hanford
Project Name: HANFORD 45 DAY

Project Desc:

-
Client Sample ID: BOMBYS Login Number: 110981
Date Collected: 29-0CT~-97 Date Received: 05-NOV-97
Matrix: Soil Percent Solids: 95.16

u-233/4 LAL-0108 55964 24.6 1.6 0.090 pli/g 15-DEC-97 L10981-40
u-235 LAL-0108 55964 1.7 0.28 0.072 pli/g 15-DEC-97 L10981-40
u-238 LAL-0108 55964 23.4 1.5 0.077 pli/g 15-DEC-97 L10981-40

Page 40
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -—

Client Sample ID: BOMBY9 " Login Number: 110581
Date Collected: 29-0CT-97 Date Received: 05-NOV-97
Matrix: Soil Percent Sclids: 94.94

u-233/4 LAL-0108 55964 24.5 1.6 0.959 pCi/e 15-DEC-97 L10981-41
u-235 LAL-0108 55964 2.17 0.30 0.045 pli/g 15-DEC-97 L10981-41
u-238 LAL-0108 55964 26.6 1.6 0.080 pCi/g 15-DEC-97 L10981-41

Page 41
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Wastes Management Hanford
Project Name: HANFORD 45 DAY

Project Desc:

Client Sample ID: BOM900
Pate Collected: 25-0CT-97
Matrix: Soil

Login Number: 110981
Date Received: 05-NOV-97
Percent Solids: 94.87

U-23374 LAL-0108 56823 12. pCi/g 22-DEC-97 L10981-42

U-235 LAL-0108 54823 2.1 pCi/g 22-DEC-97 L10981-42

u-238 LAL-0108 56823 12. plifg ¢2-DEC-97 L10981-42
Page 42
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LAS LABORATORIES

RADIOCHEMISTRY DATA REPORT
Account Name: Waste Management Hanford
Project Name: HANFORD 45 DAY

Project Desc: -

Client Sample ID: BOM901 Login Number: L1098l
Date Collected: 29-0CT~97 Date Received: 05-NOV-97
Matrix: S0il Percent Solids: 91.53

u-233/4 LAL-0108 55964 8.84 0.66 0.061 pCi/g 15-DEC-97 L10981-43
yU-235 LAL-D108 55064 0.69 0.14 0.045 pCi/g 15-DEC-97 L10981-43
U-238 LAL-0108 55964 6.37 0.52 0.04% pCi/g 15-DEC-97 110981-43
" - - i
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LAS LABORATORIES

RADICCHEMISTRY DATA REPORT
Account Name: Waste Managemant Hanford
Project Name: HANFORD 45 DAY

Project Desc: —
Client Sample ID: BOM902 Login Number: L1098l
Date Collectaed: 29-0CT~97 Date Recaived: 05-NOV-§7
Matrix: Soil Percent Sclids: 95.6

u-233/74 LAL-0108 56823 257. 17. 1.2 pCi/g 22-DEC-97 L10981-44
u-235 LAL-0108 56823 13.6 2.7 0.34 pCi/e 22-DEC-97 L10981-44
U-238 LAL-Dt08 54823 246. 16. 0.77 pisg 22-DEC-97 L10981-44
. , ; 1
Page 44
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LAS LABORATORIES

METHOD BLANK DATA SUMMARY

Login/SDG Number:

L10981

u-233/4 $5964 _ |15-DEC-97 |om  |WAL |AL1-04 |55964m881 [1.0 0.292 0.0961 0.0571 pCisg
u-235 55964  |15-DEC-97 |DM WAL jAL1-04 |55964meB1 [1.0 0.0844 0.0500 0.0339 prisg
u-238 55964 [15-DEC-97 oM JuAL  [AL1-04 [55964mes1 1.0 0.0838 0.0556 0.0544 pCi/g
u-21374 55965 [17-DEC-97 |45,0M [WAL [AL1-26 [55965meBt 1.0 0.192 0.0775 ‘|0.0857 BCi/g
u-235 55965 [17-DEC-97 |Js,om JuAt [AL1-26 [55965MBB1 |1.0 0.0535 0.0406 0.0425 BCi/g
u-238 55965 |17-DEC-97 |Js,0M |wAL [AL1-26 |S5965meB1 |1.0 0.0756 0.0503 0.0530 rﬁi_lg
u-23374 56823 |22-0EC-97 |J4s,DM |uAL [aL1-03 |56823m8B1 {1.0 0.133 0.0659 0,0555 pcisg
u-235 56823  |22-DEC-97 |Js,DM [WAL [AL1-03 |56823meB1 |1.0 -0.00169  |0.0164 0.0411 pCi/g
u-238 56823  |22-DEC-97 |Js,Dit |WAL [AL1-03 |56823mM881 [1.0 0.0650 0.0425 0,0315 pCi/g
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LAS LABORATORIES

LCS DATA SUMMARY

Login/SDG Number: L10981

u-233/4 55964 115-DEC-97 |DM WAL  JAL1-03 |55964LCS1 [11.5 0.818 |10,9 0,547 ipCi/g 105 80-120
U-238 55964  115-DEC-97 |DM WAL |AL1-03 (55964LCS1 111.8 0.a32 [10.9 0.545 |pCisg 108 80-120
-233/74 55965 |17-DEC-97 |JS,DM WAL JAL1-25 |55945LCST |11.5 0.766 110.9 0.547 |pCi/g 105 B0-120
u-238 55965 |17-DEC-97 |JS,DM |WAL |AL1-25 |55965LCS1 [1%1.2 0.750 |10.9 0.545 |pCi/g 103 80-120
u-23374 56823 122-DEC-97 |JS,DM |WAL |AL1-02 |56823LCS1 [10.4 0.729 |10.9 0.547 |pCi/g 95.0 80-120
u-238 : 56823 |22-DEC-97 jJS,DM |WAL |AL1-02 |56823LCSt (11.6 0.788 |10.9 0.545 |pCi/g 108 80-120

720090



LAS LABORATORIES

DUPLICATE DATA SUMMARY

153-DEC-97 oM WAL [AL1-01 L10981-27 20

15-DEC-97 IDH WAL |AL1-01 [BomMo09 L10981-27 {0.889 0.1 |1.01 0.188 ipCi/g [0.326 |1% 20

15-DEC-97 |DH WAL |AL1-D1 |BOMSQ9 L10981-27 {15.5 1.05 14.9 1.02 pCizg 10.299 |4 ] 20
u-233/74 55964 |15-DEC-97 |pM WAL |AL1-02 |BOMS10 L10981-28 |13.5 0.95¢ [13.7 0.926 |pCi/g 10.0590 0.8 20
u-235 55964 |15-DEC-97 |DM WAL |AL1-02 |BOMS10 L10981-28 |0.827 0.174_10.723 0.149 |pCi/g }0.321 |13 20
u-238 55964 [15-DEC-97 |pM WAL {AL1-02 |BOM91D L10981-28 {13.4 0.950 113.8 0.933 |pCisg |0.217 |3 20
u-233/4 55965 |17-DEC-97 |JS, DM WAL |AL1-24 |BOMBL4 L10981-23 119460 135. 1790 127. ptizg J0.612 |9 20
|u-235 55945 |17-DEC-97_|JS,DM [WAL |AL1-24 |BOMBAL Lt10981-23 [32.7 .3 39.6 2.5 pCi/sg 0.107_ |19 20
y-238 55965 |17-DEC-97 |J5 DM |WAL [AL1-24 |BOMBSGA L10981-23 [1390 106. 1250 98.0 pCisg |0.710 |11 20
u-233/74 56823 |22-DEC-97 |JS,DM [WAL AL1-01 |pOM9OS L10981-35 |9.00 0.703 _|9.22 0.943 [pCi/g |0.133 |2 20
u-235 56823 [22-DEC-97 |JS, 0N |WAL |AL1-01_|BOM9OS L10981-35 |0.457 0.124 0.595 0.212_ |pCifg {0.411 |26 20
u-218 56823 |22-DEC-97 |JS,0M WAL 1at1-01 |BOM9US L10981-35 |8.64 0.683 |8.81 0.916 |pCisg [0.104 |2 20

NOTE: Data qualified as out of limits if RPD > 26X and RER > 1.
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LAS LABORATORIES
TRACKING SHEET DATA REPORT (be22)
EXTRACTION SMEET FOR: RAD PERCENT SOL10S Extraction
WORKSHEET MUMBER: RAD PERCENT SOLIDS_ 55943

PO : = OATE ASSIGNED : /fm OF - T 7
CUSTOMER BAT No.: x5 5 743 DATE DUE : ASSIGNED ANALYST  : M__
LAL BATCH NO.  : DATE COMPLETED : _ /X227 & —F FREVIEVED BY : % N
INITIAL OVEN CHECK SANPLES INTO OVEN SAMPLES OUT OF OVEN
MATRIX: SOIL DATE: DATE: DATE:
TImME: TIME: TINE:
OvEN Tewp: //2 * oven Tew: /72°  oven ew: S0 °
ot
T |1
7 |TY0%ET-2 (L1 R LA F Y5 TR 0T S 7. -~ I e
37| (0987-3 BOMBLE T.0848 |5.285  |T.816k  (8B.B%  |11.16
T |TTET (1744 . ST T oS b - 7+ a1 v s 01 S -

Definition of Gross Weight is: Container Weight + Sample Weight

Catculate the Percent Solids as follows:
Percent Soilds & ------- X 100

Where:
D = Dry Weight of Sample
W » Wet Weight of Sample
C = Container Weight

Pags 1
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% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

Lucknered ANALY TICAL LABORATORY

™~
o™
_ ; 2
Baich Number 5‘>\c7 [ 2 Customerin’ 35T M/pav M. Hy =)
Dale Stanted /) ~ %51 F Malrix L7 Analyst_JX .M[LLLNGTOJ/ =
Parent NO | Container % Moisture Aliquot Final Solution
Jﬂl__l ~ Tase “15139 Dissolved Volume
— W, q,
F | 211 o F 97
a9 VLRl d
25 11,08 194
5 a0
6
7
]
9
16
11
12
13
14
]
16
17
18
19
20
21
i 22
i 23
24
Commenis:
Balance no. ‘100}9096 (') ()

Initinls " 2ep" _ Dale_s A —0B-0 4
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SAgwog $1-18601351
SAEWOB BL-10501 1
AL, o) Y A %1 1 .- | %] 1}
B05WO8 9L-196011}21
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LOCKHEED ANALYTICAL LABORATORY
% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

by e et

[=»]
o™
: 3
Baich Numberssﬂo) 6 CuslomctIWWﬂ_E MR- | APV 2
Date Started {2 -0 7 4 Mauix__ SO (L Analyst_GsZ ST >
Parent : NO | Conuainer s i | Dry Weight % Moisture Aliquot Final Solution
LALID Tare WL, + Satople::-. . - | Container + Sample Dissofved
10981-42 | 114,025369 R 4, 04274
9 1 210,025/ d 5. 6104 3.5 72 &a
20 | 3. D6F |4, 315 o o435 Bo
YA aly, 02994 | 4%. 1190 9° 3.9 #24
7, o s|H.0?724 %?7—?1«:& 4. b4 Ya.
H 611,0669a 1% 693! a 3.5 122
29 110836 Lh"ﬂi“f'{‘& 4190934
27 | s, 0743 1 4. 5375 a 4,3893%4
2 | V| to0F35a | Y11 o H L1 5
S 0], 0%2%C | Y. 4 2904, Y2195 4
HOo | nij.ox009 | 4. %1904 Y4 3134
AT 12{ /e 020K ’-!.f":Lfgo:, 3.9159
29 3] f,0702 4 } {16 Y. L5 704
39 4l £,0%23224 | 50 /500 Y152 79
2% 1S] {.03%6q | 45,9960 5472234
25 | 16 1,066‘5‘55, Ll.?ém%‘i Y5 S
17
g4 | 8l{,0FoHe |4, 64094 43192
3y 1911.0 235« | 54 034a 5,595%
20 £ o 4 '
21
i 22
i 73
24
Comments:
Balance no. 700/ 0/ 23 () O

Initials_Z O+ Datc /2~ 05 - 92



URANIUM ISOTOPIC
LAL-91-SOP-0108
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Nod Ad7 SALL
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LAS LABORATORIES -
! 3
Sample Preparation Worksheet for Uranium Analysis 2
e
Date Prep Started : 1) ~0@-9 F Matrix : Soil .
Workgroup Number ; -ISOTOPIC LAL-0108 55964 Prep Due Date : 27-Nov-97
1.10981-27 559640UP1 1] 5596401 0_5“ ClYa 45 1Y 9 [DUP 11/12/97
L10981-28 55964DUP2 | 2 [ 5596402 [/, $3 g—J_qu{ M, 52 G a, |DUP 11/12/97
Lab Cirl Sample 55964LCS1 | 3 | 5596403 7 Lcs 11/12/97
Method Blank 55964MBB1 | 4 | 55964-04 MB 11/12/97
BOM%09 L10981-27 | 5| 55964050, 5 /¢ 0q. ,S/4 0 a- |Waste Management Han| 10/30/97
BOM910 L10981-28 |6} 55964-06 |04 3 ¥ Oqf £.52 § O q |Waste Management Han]  10/30/97
BOMY11 L10981-29 | 7] 5596407 ), 5 65 T ' 0-5 (5% @ |Waste Management Han |  10/30/97
BOMY12 L10981-30 | 8] 5596408 [ ), 5=/ /S5 (2% /1G9 ¢ |Waste Management Han|  10/30/97
{BOM913 L10981-31 |9)] 5596409 |0, 5 SF 1 & 0.5 5 %2 o |Waste Management Han| 10/30/97
BOMY14 L10981-32 | 107 55964-10 [, 5 ?—%&, 0.5 %6 q |Waste Management Han| 10/30/97
BOM903 L10981-33 11| 55964-11 1), 5 298 q 0.5 23 8 ¢ |Wasle Management Han| 10129/97
BOM9%4 ~=>  [L10981-34 |12:] 55964-12 [p, 5‘@!-2_ 2.5 7 3 4 |Waste Management Han| 10/29/97
BOMY05 L10981-35 |13 55964-13 0532 7. [Waste Management Han| 10/30/97
BOM%06 L10981-36 |14 | 55964-14 ra 5 3 ‘1> 2.9 3495 @ |Waste Management Han|  10/29/97
BOM907 L10981-37 |15 55964-15 |- ?’fn g. 5235 q |Waste Management Han]  10/30/97
BOM908 L10981-38 |16 | 559%64-16 |/, 5—3 g 0.5 2y 7 Waste Management Han|  10/30/97
BOMSY? L10981-39 [17] 55%64-17| O, 9 C ja],. 0,499 9 astc Management Han |  10/29/97
BOMSYS L10981-40 18] 55964-1810. 5/ /0 9% " lz. 85770 ¢ 1Waste Management Han | 10/29/97
BOM8Y9 L10981-41 | 19.| 55964-19 ,5‘% Aq 058 46 {c__|Waste Management Han| 10/29/97
BOM900 L1098142 1205596420 |0, 5 2 2 3 & 052 23 g, |WastcManagemen Han| 1029/97
BOM901 — [L1098143 [21] 5596421 |2, 5O K/ ¢ XS Waste Management Han| 10/29/97
BOM%02 1 JL1098144 [227] 55964-22 9,5 20 23.}, ' G4 29 2 ¢ |Waste Management Han| 10/29/97
23 . "
24
COMMENTS: L= /P0AZL~34 AmE) 4 3 [t YyR.T(4a™ covT,
Amount of Tracer- | {4 - . Amount of LCS * | &/ - 235 O G nr/
Traocr'A‘ct‘ivig : N[0 e Bi y Cnt Rm Custody\Date : _@{ Ip—rS~a L LCS Activity - | /0. 70 pe.','é._ Z

Tracet IDA* - |94 - 7390 75 | LCSID¥ - | 75-7ZR/-"£5 .4
Balancc Number : '/ 2~ 28~F Aipetic Number : (344 8E (- Tracer and LCS addedb%g-q_??
o () Witnessed 997
Sample Prep Analysﬁp%-L Checked by : (?é [2-r5-97

R



|§.rkgroup Number: U-1SOTOPIC LAL-0108 55664

sample Value i Cereor. | WA | bnits
|.1dm'-ia” - - u-235 0.38252 0.124038 0.0751388 pCi/g
L10981-40 u-235 1.71014 0.283308 0.0720339 pCi/g
L10981-41 u-235 2.16496 0,304956 0.0452457 pCi/g
L10981-43 u-23% 0.685277 0.140596 0.0454284 pti/g
55564DUP1 u-238 14.8638 1.017 0.0555073 pti/g
5596400P2 u-238 13.7936 0.932915 0.0405662 pCi/g
550641C81 u-238 11.7503 0.831636 0.0417965 pCi/g
S55964MB881 u-238 0.0838377 | 0.0555756 | 0.0543552 pCi/g
L10981-27 u-238 15.4826 1.05486 0.0567245 pCi/g
Li0981-28 u-238 13.3845 0.949807 0.058084% pCi/g
L10981-29 u-238 34.T612 2,137 0.0705566 pCi/g
L10981-30 u-238 7.78414 0.610193 0.0518668 pCi/e
L10981-31 u-238 14,7192 0.999475 0.0601835 pCi/g
L10781-32 u-238 35.0521 2.1456 0.0967943 pti/g
L10981-33 u-238 0.750708 0.146476 0.0374783 | pci/g
1L10981-34 u-238 8.34518 0.654804 0.0521768 pCi/g
L10981-3& u-238 7.46688 0.585437 0.0664293 pCi/g
L10981-37 u-238 4.65887 0.456308 0.0638421 pCi/g
L10981-38 u-238 5.75157 0.535437 0. 0684486 pCi/g
L10981-40 u-238 23.4197 1.53517 0.0770372 pCi/e
L10981-41 u-238 24 .6081 1.56075 0.0797344 pCi/g
L10981-43 u-238 6.37388 0.520604 0.0485837 | pli/g

L0031



RADIATION RESULTS CHECX REPORT

Workgroup Number:

U-ISOTOPIC LAL-0108_55964

ssWi - 'u-mﬂ. 14,1143 0.0770103 | pcizg
55964DUP2 u-233/4 13.8609 | 0.926108 | 0.0490141 | pCi/g
55964LCS1 u-233/4 11,4934 | 0.818487 | 0.0828101 | pCisg
55964881 u-233/4 0.292217 0.09613 | 0.0571273 | pCisg
L10981-27 u-233/4 15.0856 1.03425 | 0.0734146 | pcise
L10981-28 U-233/4 13.5499 | 0.958856 | 0.0691234 { pCi/g
L10981-29 U-233/4 41,1163 2.46303 | 0.0911483 | pCi/p
L10581-30 u-233/4 8.3309 0.64105 | 0.0733509 | pCi/g
L10983-31 U-233/4 14.4808 | 0.998136 | 0.0824461 | peisp
L10981-32 u-233/4 34,5609 2.12075 | o.107007 pci/g
L30981-33 u-233/4 0.881364 | 0.163483 | 0.0684382 | pCi/g
L10981-34 u-233/4 8.21016 | 0.648399 | 0.0789147 | pCisg
L10981-36 u-233/4 7.5659 | 0,590618 | 0,0552501 | pCisg
L10981-37 u-233/4 4.83942 | 0.478487 | 0.0801103 | pCi/g
L10961-38 u-233/4 6.16403 | 0.559266 | 0.0782406 | pCisg
L10981-40 U-233/4 24,6312 1.59812 | 0.089592 pcize
L10981-41 u-23374 26,4823 1.55477 | 0.099%4374 | pCi/g
L10981-43 u-233/4 8.84307 | D.656461 | 0.0609638 | pCisg
559640UP 1 u-235 1.00801 | 0.187997 | 0.0391755 | peisg
559640UP2 U-235 0.723239 | 0.149129 | 0.0405662 | pCise
55964LCS1 U-235 0.453148 | 0.143443 | D,0417968 | pCisg
55964M881 U-235 0.0844452 | 0.0500333 | 0.0338814 | pCisg
L10981-27 U-235 0.880699 | 0.17B101 | 0.0469478 | pCi/g
L10981-28 u-235 0.826977 | 0.1739%62 | 0.0535074 | pci/g
L10581-29 u-235 313767 0.40711 | 0.0705566 | pCise
L1098%-30 u-235 0.334333 0.10384 | 0.0603195 { pCisg
L10981-31 u-235 0.799122 | 0.162409 | 0.021a75 pCi/g
L10981-32 u-235 2.05287 | 0.317776 | 0.0688929 | peisg
L10981-33 u-235 0.0957007 | 0.0555629 | 0.0484283 | pCi/g
L10981-34 u-235 0.629925 | 0.144985 | 0.0590774 | pCi/g
L10981-36 y-235 0.586381 0.13026 | 0.0384264 | ptisg
L10981-37 U-235 0.466889 | 0.133873 | 0.0675907 | pCi/g

vt0032



Batch Number : 10855964

LAS LABORATORIES
Count Data Sheet folr Uranium By SOP 0108

ve033

R i o | 3 ) : - . 1 R Fe wind | Counts 1 Conic m : Cmnu T
55964DUP1[55964-01 i 1 Jourr | AL1-0t | 12/15/97 17:48 | WAL | 0.5614] 12.00] 1166] 57 54 1679] 11 120] 1 1765 4
55964DUP2[55964-02 | 2 Jouez | AL1-02 | 12/15/97 17:49 | WAL | 0.5386] 1200f 1370 52 73 1837] 4 98| 2 1854 2
55964LCS1 [55964-03 | 3 |icsy [ AL103 | 1271597 17:53 | WAL | 0.5000] 12.00] 14337 s6 74 1502] 8 86 2 1533 2
55964MBB1155964-04 | 4 |mBe1 | AL1-04 | 12/15/97 17:54 | WAL | 05000} 12.00] 1505] 53 73 43) 7 12) 1 14 6
L10981-27 [55964-05 | 5 smpi | AL1-0s | 1271597 17:57 | WAL | 0.5160] 12.00] i234] 43 55 1755] 9 104] 2 1799 4
L10981-28 [55964-06 | 6 |smp2 | AL107 | 12/15/97 17:59 | WAL | 0.5380] 12.00] 1154] 36 53 1539] 17 95| 3 1519 4
L10981-29 |55964-07 | 7 ALL-08 | 12/15/97 18:02 | WAL | 0.5658] 12.00 828] 16 71 3538] 7 274 3 2988 3
L10981-30 |[55964-08 | 8 AL1-09 | 12/15/97 18:03 | WAL | 0.5119] 12.00] 1460] 63 71 1137] 14 49 8 1059 5
L10981-31 [55964-09 |9 ALI-11 | 12/85/97 18:05 { WAL | 05582 12000 1218 44 55 1825 15 99 0 1826 6
L10981-32 [55964-10 |10 ALI-12 | 1271597 18:05 | WAL [ 0.5676] 12.00 8356] 42 72 3048] 12 182] 3 3090 9
L10981-33 ]55964-11 |11 AL1-13 | 12/15/97 18:06 | WAL | 05298 12.00] 1502] 44 71 134| 14 16] 5 110 2
L10981-34 {55964-12 |12 AL1-14 | 12/15/97 18:08 | WAL | 0.5073] 12.00] 1366] 51 71 1042] 14 82] 6 1055 4
L10981-35-155964-13—}-13 AbA-16-1—124158718:09 1 WAL-|—0.5329] : 349{ 50— 72 F014—59 32413 -6973 7
L10981-36 ]55964-14 [14 AL1-17 | 12/15/97 18:10 | WAL | 0.5345] 1200] 1451 40 7 1076f 7 84 2 1064] 12
L10981-37 [55964-15 |15 AL1-18 | 1271597 18:11 | WAL | 05235] 12000 1154] 36 71 538] 10 54 6 516 s
L10981-38 [55964-16 |16 AL1-19 | 12/15/97 18:12 | WAL | 0.5347] 1200 1117] 38 71 673 9 45| 3 629 6
£1098+=39-155964-17—11% AL20 11151971813 WAL —0.4999-—12.00| —402} 30 H 3 10 —2561—2— 4055 6
L10981-40 {55964-18 |18 AL1-21 ] 1215197 18:14 | WAL | 0.5110] 12.00 972} 12 54 2255 8 158] 4 2143 5
L10981-41 [55964-19 |19 AL1-22 | 12715097 18:15 | WAL | 0.5562] 1200 1012] 33 n 2521] 15 223] 1 2531 8
E1098 14215596420 A2 12A5197 1817 - WAL} 05223 —12- 53 —s6——90——s071H 12 2581 —%F —4986 5
L10981-43 [55964-21 [21 AL1-24 { 1/15/97 18:17 | WAL | 0.5081] 12.00] 1555 31 71 1286] 10 01| 4 926 5
098144 32122 AL2512H5/9718: WAL-1—0:53921 —12.00 —2681—29——T72 3 T4 3 4 7636 9
23
24

7 U-232 Tracer ID # 95-721-70-1: ' Conc : 1081 pCi/ml, = . 7 U-NatLCS ID #95-72165-1 "Conc 1 10.90 pCiimL: -} " Prep Analyst:DM

Volume : 0.5 mL  Ref Date : 08/20/97-  Exp Date : 08/20/99 Volume : 0.5 mE . Ref Date : 01/01/92 Exp Date ; 07/08/99 - Prep Date : 12/08/97 -
Comments: Samples L10981-35, 1.10981-39, L10981-42, & 1.10981-44 will be seprepped on another batch due 1o low chemical recoveries. WAL 12/17/97
Resolution check (v ROIs acceptable {97

Analyst: J/ Date: 12-1E-4¢ Checked by: V96291

i
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LAS LABORATORIES
Calculation Sheet for U-233/4 By SOP 0108

vib034

Batch Number ; 10855964

VI T

LASID | chiddip | ¢
55964DUPI [ 55964-01 0.677
55964DUP2 |55964-02 DUP2 0.625 0.926 0.029 0.049
559641.CS1 {55964-03 |LCSI 0.583 0818 0.042 0.063
55964MBRB1|55964-04 [MBBI| 0.095 0.096 0.037 0.057
L10981-27 155964-05 SMPI1 0.708 1034 0.050 0073
L10981-28 155964-06 |SMP2 0.679 0.959 0.045 0.069
L10981-29 155964-07 1.356 2.463 0.060 0.091
L10981-30 {55964-08 0.487 0.641 0.053 0.073
L10981-31 }55964-09 0.676 0.998 0.061 0.082
L10981-32 |{55964-10 1.229 2.121 0.076 0.107
L10981-33 [55964-11 0.157 0.163 0.050 0.068
L10981-34 {55964-12 - 0.502 0.648 0.057 0.079
E10981-35—-155964-13 5074 H-964- -0.186 0263 1X
L1098]-36 |55964-14 0.454 0.59]1 0.036 0.055
L10981-37 |55964-15 0.413 0.478 0.056 0.080
L10981-38 155964-16 0.467 0.559 0.053 0078
- 55964=1F —3-358 255 01 0-2451-Y

L10981-40 ]55964-18 1018 1.598 0.060 0.09¢
L10981-41 |55964-19 0.959 1.555 0.073 0.099

=42 —155964=20 ——2-828-1————5-862- 0136 1H- 1Y
L10981-43 [55964-21 0.485 0.656 0.042 0.061
10984 rd=22 —G 742 16524 0284 —0390-1 ¥

Comments: 55964LCS1 U-234 LCS Recovery = 11.493/10.940 = 105.1 %. The method blank for U-234, U235, & U-238 is above the MDA
L10981-27, 55964DUP1 RPD = 6.7 %, RER = 0.48 but below the RDL._All remaining QC within limits. Report data.
L10981-28, 55964DUP2 RPD = 0.8 %, RER = 0.06 L10981-35, 39, 42, & 44 will be reprepped on another batch.

MBB = 0.292 pCi/g => less than RDL(HAMDC). _
Calculated by: @// Checked by: m V36291
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LAS LABORATORIES
Calculation $heet for U-235 By SOP 0108

veU35

Batch Number : 10855964

55964DUP] 155964-01 (DUP] 0.2325 36000 86400 0.682 1.008 0.181 0.188 0.016 0039
55964DUP2 [55964-02 |[DUP2 0.258 36000 86400 0.726 0.723 0.145 0.149 0.020 0.041
55964LCS51 [55964-03 |LCSI 0.2367 36000 86400 0.827 0.653 0.140 0.143 0.021 0.042
55964MBB1[55964-04 |MBBI 0.2473 36000 86400 0.833 0.084 0.050 0.050 0.014 0.034
L10981-27 [55964-05 |SMPI1 0.2429 36000 86400 0.695 0.389 0,172 0.178 0.024 0.047
L10981-28 |55964-06 |SMP2 0.2087 36000 86400 0.758 0.827 0.169 0.174 0.030 0.054
L10981-29 [55964-07 0.2508 36000 86400 0.455 3.138 0376 0.407 0.039 0.071
L10981-30 [55964-08 0.2561 36000 86400 0.778 0.336 0.102 0.104 0.040 0.060
L10981-31 ]55964-09 0.2405 36000 86400 0.693 0.799 0.157 0.162 0.000 0.022
L10981-32 |55964-10 0.2521 36000 86400 0.462 2.053 0.301 0.318 0.038 0.069
L10981-33 {55964-11 0.2331 36000 86400 0.884 0.096 0.055 0.056 0.030 0.048
L10931-34 |55964-12 0.235 36000 36400 0.795 0.630 0.142 0.145 0038 0.059

1-35—155964-13 —O 25441 —36000-—8B64001—0 179 9-996 —+0%4 12 0104 O 7Y
L10981-36 {55964-14 0.244 36000 86400 0.816 0.586 0.127 0.130 0.019 0.038
L10981-37 |{55964-15 0.2373 36000 86400 0.667 0.467 0.132 0.134 0.043 0.068
L10981-38 |55964-16 0.2184 36000 86400 07001 ~ 0.383 0.123 0.124 0.050 0.075
E10981-39—155964~17— 0:2 360001 ——86400- |—0.258 +— —F-084-|— 087 H———0-9M40 ; OA5HY
L10981-40 |55964-18 0.2614 36000 86400 0.514 1.710 0.270 0.283 0.042 0.072
L10981-41 }55964-19 0.2396 36000 86400 0.579 2.167 0.285 0.305 0019 0.045
1098 142—155964=20 0:2465 I6000+—86400-1—0288 5-Hord 0639 0:689 0104 —6 1591
L10981-43 [55964-21 0.2472 36000 86400 0.866 0.685 0.136 0.141 0,027 0.045
‘ =232 0.2624 36000186460 135 15-525 533 +H G152 0:258-1-¥
Comments: The method blank for U-234, U-215, & J-238 is above the MDA

L.10981-27, 55964DUP1 RPD = 12 6 %, RER=10.33 but below the RDL. All remaining QC within limits. Report data.
L10981-28, 55964DUP2 RPD = 13.4 %, RER = 0.32 L10981-35, 39, 42, & 44 will be reprepped on another batch.

MBB = 0,084 pCi/g => less than ROL(HAMDC).

Calculated by: @/ Checked by: ()/ / V96191
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LAS LABORATORIES
Calculation $heet for U-238 By SOP 0108

0036

Batch Number : 10855964

U-238 LCS Activity =
55964DUPI 15596401 0.2325 14.864 0.694 1.017 0.033 0.056
55964DUP2 5596402 [DUP2 0.258 36000 0.726 13.794 0.628 0.933 0.020 0.041
55964L.CS1 |55964-03 LCS1 0.2367 36000 0.827 11.750 0.589% 0.832 0.021 0.042
55964MBB1|55964-04 |MBBI 0.2473 36000 0.833 0.084 0.055 0.056 0.035 0.054
L10981-27 155964-05 |[SMPI 0.2429 36000 0.695 15.483 0.716 1.055 0.033 0.057
L10981-28 [55964-06 |SMP2 0.2087 36000 0.758 13.385 0.674 0.950 0.034 0.058
L10981-29 |55964-07 ’ 0.2508 36000 0.455 34,741 1.246 2,138 0.039 0.071
L10981-30 |55964-08 0.2561 36000 0.778 7.784 0.470 0.610 0.032 0.052
L10981-31 [55964-09 0.2405 36000 0.693 14.719 0.676 0.999 0.038 0.060
L10981-32 |55964-10 0.2521 36000 0.462 35.052 1.238 2.146 0.066 0.097
L10981-33 |55964-11 0.2331 36000 0.884 0.751 0.142 0.146 0.019 0.037
L10981-34 }55964-12 0235 36000 0.795 3.346 0.505 0.655 0.031 0.052
11098 1H35—155964~-13— : 6:25441———36000 6179 215440~ —5-059 H-96H1——0158—0- 2421
L10981-36 (55964-14 0.244 36000 86400 0816 7.467 0.451 0.586 0047 0.066
L10981-37 [55964-15 0.2373 36000 36400 0.667 4.659 0.404 0.466 0.039 0.064
L10981-38 [$5964-16 0.2184 36000 86400 0.700 5.752 0.452 0.535 0.044 0.068
1E1098=39155964=1F —0:20981—36000-|—— 86400 A H2:502 I465 6607 12— 0201 Y
L10981-40 |55964-18 0.2614 36000 86400 0.514 23,420 0.993 1.535 0.047 0.077
L10981-41 (55964-19 0.239% 36000 86400 0.579 24608 0.960 1.561 0.053 0.080
-1E1098142—15596420— 02465 1——36000 | —8B6400-1——0-288-— 100906 ———2 802 ——5-7H] ; 63 Y
L1098143 |55964-21 0.2472 36000 36400 0.866 6.374 0412 0.521 0.030 0.049
1 59G4=22 02624 360001—B406 0435~ 300-540 —r 727 16 ———0:228 33 Y
Commemts: 559%64LCS1 U-238 LCS Recovery = 11.750/10.900 = 107.8 %. The method blank for U-234, U-235, & U-238 is abave the MDA
L10981-27, 55964DUP1 RPD = 4.1 %, RER =0.30 but below the RDL. All remainiEE_QC within limits. Report data.
L10981-28, 55964DUP2 RPD = 3.0 %, RER = 0.22 L10981-35, 39, 42, & 44 will be reprepped on anather batch.

MBB = 0.084 pCi/g => less than RDOL(HAMDC).

Calcuiated by: ﬁ / ‘ Checked by: V96291



Alphavision

A36-BI Ver 1.20

12/16/97

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Chilaé ID: 55964-01
LAS Parent 1ID: 55964DUP1
Method Type: Uranium=-Isotopic

—

Analysis Type:

Relative Region-Of-Interest

3:49:06 AM

Acquisition Date: 12/15/97 B:148:26 PM
Aliguot Volume: 0.56140 g
Tracer Amount: 12.00 dpm.
Detector: AL1-01
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
betector Efficiency: 23.25 % Chemical Yield: 68.23 &
Total Efficiency: 15.86 %
Adj. Calibration (keV): 2,880.95 + 9.0490 * Channel #.
Init. Calibration (keV): 2,880.95 + 9.0146 * Channel #.
Spectrum File: C:\USER\DATA\55964-01.CHN
Background File: C:\USER\BKG\B0O197346.CHEN -
Calibration File: C:\USER\CALIB\E0197295.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channe) Low High {keV) (keV) Sum Sum CPM
U-234 4,776 209.4 174 217 72 72 1,679 4.58 2.79
U=-235 4,398 167.4 153 173 54 54 120 0.42 0.20
U-238 4,196 145.3 110 152 72 72 1,765 1.67 2.94
U-232=-tr 5,320 269.6 235 278 54 54 1,166 23.75 1.%0

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counte achieved in 24 hours normalized to the sample count time.

4

Analyzed By:

Checked By: 4252'37
<~ U037
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AlphaVision A36-BI Ver 1.20 12/16/97 3:49:50 AM
Southern Petroleum Laboratories-LAS 576A (ALl)
LAS Cchild ID: 55964-02
LAS Parent ID: 55964DUP2
Method Type: - Uranjum-Isotopic
Analysis Type: _ Relative Region=-0Of-Interest
Acquisition Date: 12/15/97 5:49:40 PM
Aliquot Voluma: 0.538680 g
Tracer Amount: 12.00 dpm.
Detector: AL1-02
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Datector Efficiency: 25.80 % Chemical Yield: 72.58 %
Total Efficiency: 18.73 %
Adj. Calibration (keV): 2,956.97 + 9.1267 * Cchannel #.
Init. Calibration (keV}: 2,956.97 + 9.1274 * Cchannel #.
Spectrum File: C:\USER\DATA\55964-02.CHN
Background File: C:\USER\BKG\B0297346.CHN -
Calibration File: C:\USER\CALIB\E0297295.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channel Low High {kaV) (keV) Sum Sum CPM
U=-234 4,776 199.3 164 207 73 73 1,837 1.67 3.06
U-235 4,396 157.7 144 163 73 73 88 0.83 0.16
u-238 4,196 135.8 101 143 73 73 1,854 0.83 3.09
U-232=-tr 5,320 258.9 224 267 73 73 1,370 21.67 2.2%

- - -
- ———— o 4

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By:

_CE;:é// Checked aysﬁzz;ﬂaﬁ’
v
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Counts

55964-02 AlphaVision Relative Region-Of-Interest (Siope Recalibration) S
| 3
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-
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N U-232 ]
110 | —
- -
55— —
- ]
i ]
— W-23 9
:b_ e AN | | pran I L oY, Lo s o LN | AsA
2956.00 4124.00 5292.00 6460.00 7628.00
Energy (keV)

Acquired: 17:49:40 on 15-Dec-97
File: C:\USER\DATA\55964-02.CHN
Sample: 55964DUP2 :

Real Time: 36001.56 s. Live Time: 36000.00 s.
Detector: #2 AL1-02
Type: Uranium-Isotopic



AlphaVision  A36-BI Ver 1.20 12/16/97 3:53:59 AM
Southern Petrcleum Laboratoriee-LAS 576A (ALl)
LAS Child 1ID: 55964-03
LAS Parent ID: 55964LCS1
Method Type: -— Uranium-Isotopic
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/15/97 5:53:47 PM
Aliquot Volume: 0.50000 g
Tracer Amount: 12.00 dpm.
Detector: AL1-03
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency: 23.67 & Chenmical Yield: 82.72 %
Total Efficiency: 19.58 &
Adj. cCalibration (keV): 2,853.31 + 9,2589 ~ Channsal #.
Init. Calibration (keV): 2,853.31 + 9.2467 * Channel #.
Spectrum File: C:\USER\DATA\55964-03.CHN
Background File: C:\USER\BKG\B0397346.CHN =
Calibration File: C:\USER\CALIB\E0397295.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Groas BKG Net
Nuclide (keV) Channel Low High {(keV) (keV) Sum Sum CPM
U-234 4,776 207.6 173 216 56 56 1,502 3.33 2.50
U-235 4,396 166.6 153 172 37 37 86 0.83 0.14
U~-238 4,196 145.0 110 152 56 56 1,533 0.83 2.55
U-232~tr 5,320 266.4 231 274 74 74 1,433 23.33 2.35

— v Y p——

Note: Background count times are for 86,400 geconds {24 Hours).
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: /iZL{ﬂf
A —

BEG Sum above

Checked By: 42;2*5:;7
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55964-03 AlphaVision Relative Region-Of-Interest (Slope Recalibration) a
; 2
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2853.00 4038.00 5223.00 6408.00 7593.00
Energy (keV)
Acquired: 17:53:47 on 15-Dec-97 Real Time: 36001.56 s. Live Time: 36000.00 s.
File: C\USER\DATA\55964-03.CHN Detector: #3 AL1-03

Sample: 55964L.CS1 , Type: Uranium-Isotopic

AT



Alphavision A36-BI Ver 1.20 12/16/97 3:54:44 AN

Southern Petroleum Laboratories-LAS S576A (ALl)

LAS Child ID: 55964-04

LAS Parent ID: 55964MBB1

Method Type: - Uranium-Isotopic

Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/15/97 5:54:35 PM
Aliquot Valume: 0.50000 g

Tracer Amount: 12.00 dpm.

Detector: ALl-04

Number of Channels: 512

Live Time: 36,000.0 Sec.

Real Time: 36,001.6 Sec.

Detector Efficiency: 24.73 % Chemical Yield: 83.28 %
Total Efficiency: 20.60 %

Adj. Calibration (keV): 2,828.00 + 9.0795 * Channel #.
Init. calibration (keV): 2,828.00 + 9.0715 * channel #.

Spectrum Pile: C:\USER\DATA\55964-04.CHN
Background File: C:\USER\BKG\B0497346.CHN =
Calibration File: C:\USER\CALIB\EO0497296,CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BRG Ret
Nuclide (keV) Channel Low High (keV} (keV) Sum Sum CPM
U-234 4,776 214.5 180 223 18 18 43 2.92 0.07
U-235 4,396 172.7 159 179 18 18 12 0.42 0.02
U-238 4,196 150.7 116 158 18 18 14 2.50 0.02
U-232-tr 5,320 274.5 239 282 73 73 1,505 22.08 2.47

Note: Background count timee are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: M / ' Checked By: @p
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55964-04 AlphaVision Relative Region-Of-interest (Slope Recalibration) <
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Energy (keV)

. Acquired: 17:54:35 on 15-Dec-97

File: CAUSER\DATA\55964-04.CHN
Sample: 55964MBB1

Real Time: 36001.56 s. Live Time: 36000.00 s.
Detector: #4 AL1-04
Type: Uranium-isotopic

B Ll ti (1



AlphaVision A36-BI Ver 1.20 12/16/97 3:58:03 AM
Southern Petroleum Laboratories-LAS S76A (ALl)
LAS Child ID: £5964-05
LAS Parent ID: L10981-27
Method Type: _— Uranium-Isotopic
Analysis Type: - Relative Region-0Of-Interest
Acquisition Date: 12/15/97 S5:57:53 PM
Aliquot Volume: 0.51600 g
Tracer Amount: 12.00 dpm.
Detector: AL1-05
Number of Channels: 512
Live Time: 36,000.0 Ssc.
Real Time: 36,001.6 Sec.
Detector Efficiency: 24.29 % Chemical Yield: 69.53 &
Total Efficiency: 16.89 %
Adj. Calibration (keV): 2,853.01 + 9.1787 * channel #.
Init. Calibration (keV): 2,853.01 + 9.1659 *~ Channel #.
Spectrum File: C:\USER\DATA\55964-05.CHN
Background File: C:\USER\ BKG\ B0597346.CHN -
Calibration File: C:\USER\CALIB\E0597296.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKXS

Energy Centroid ROI FWHM Width Gross BKG Nat
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 209.5 174 217 73 73 1,755 3.75 2.92
U-235 4,396 168.1 154 173 37 37 104 0.83 0.17
U-238 4,196 146.3 111 183 73 73 1,799 1.67 3.00
U-232-tr 5,320 268.8 234 277 55 13 1,234 17.92 2.03

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

@z

Analyzed By: Checked By:
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Counts

55964-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) et
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Acquired: 17:57:53 on 15-Dec-97

File: C:\USER\DATA\55964-05.CHN

Sample: L10981-27

Energy (keV)
Real Time: 36001.56 s. Live Time: 36000.00 s.

Detector: #5 AL1-05
Type: Uranium-isotopic
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AlphaVision

A36-BI Ver 1.20

12/16/97

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type:

[

55964-06

Li0981-28

Uranium—-Isotoplc

Relative Region-Of-Interest

3:

59:23 AM

Acquisition Date: 12715797 5:59:12 PM
Aliquot Volume: 0.53800 g
Tracer Amount: 12.00 dpm.
Detector: AL1-07
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency:s 20.87 & Chemical Yield: 75.80 %
Total Efficiency: 15.82 %
Adj. calibration (keV): 2,827.18 + 8.7897 * Channel #.
Init. Calibration (keV): 2,827.18 + 8.7891 * Channel #.
Spectrum File: C:\USER\DATA\55964-06.CHN
Background File: C:\USER\BKG\B0797346.CHN -
Calibration File: C: \USER\CALIB\EQ797296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKRG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 221.7 187 230 53 53 1,539 2.92 2.56
U=-235 4,396 178.5 164 185 53 53 95 1.25 0.16
U=-238 4,196 155.7 121 163 70 70 1,519 1.67 2.53
U-232-tr 5,320 283.6 249 292 53 53 1,154 15.00 1.90

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

4

Analyzed By:
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Counts

55964-06 AlphaVision Relative Region-Of-Interest (Sldpe Recalibration)
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Energy (keV)
Acquired: 17:59:12 on 15-Dec-97 Real Time: 36001.58 s. Live Time: 36000.00 s.
File: C:\USER\DATA\55964-06.CHN Detector. #7 AL1-07

Sample: L10981-28 Type: Uranium-isotopic

vLU04 8

T T



AlphaVision

A36-BI Ver 1.20

12/16/97

Scuthern Petroleum Laboratories=-LAS S76A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: —
Analysis Type: -

55964~07

L10981=-29

Uranium-Isotopic

Relative Region—-Of-lnterest

4:02:22 AM

Acquisition Date: 12/15/97 6:02:12 PM
Aliquot Volume: 0.56580 g
Tracer Amount: 12.00 dpm.
Detector: AL1-08
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency: 25.08 % Chemical Yield: 45.48 %
Total Efficiency: 11.41 %
Adj. Calibration (keV): 2,856.23 + 8.9048 * Channel #.
Init. Calibration (keV): 2,856.23 + B.8701 * Channel #.
Spectrum File: C:\USER\DATA\55964~07.CHN
Background Pile: C:\USER\BXG\B0897346.CHN -
Calibration File: C:\USER\CALIB\E0897296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Grose BEG Nat
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U=-234 4,776 215.6 181 224 53 53 3,538 2.92 5.89
U-235 4,396 172.9 159 180 267 267 271 1.25 0.45
U-238 4,196 150.5% 115 157 71 71 2,988 1.25 4.98
u-232-tr 5,320 276.7 242 285 71 71 828 6.67 1.37

Note: Background count times are for 86,400 seconds (24 Hours).
is the background counts achieved in 24 hours normalized to the

BKG Sum above
sample count time.

Q/ Checked By: %
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Counts
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55964-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration) @2
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Acquired: 18:02:12 on 15-Dec-97 Real Time: 36001.58 s. Live Time: 36000.00 s.
File: CAUSER\DATA\55964-07.CHN Detector: #8 AL1-08

Sample: L10981-29 Type: Uranium-isotopic
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Alphavision  A36-BI Ver 1.20 12/16/97 4:103:40 AM
Southern Petroleum Laboratories-LAS S576A (ALl)
LAS Child ID: 55964-08
LAS Parent ID: L10981-30
Method Type: -— Uranium-Isotopic
Analysis Type: - Ralative Ragion-Qf=Interest
Acquisition Date: 12/15/97 6:03:29 PM
Aliquot Volume: 0.51190 g
Tracer Amount: 12.00 dpm.
Detector: AL1-09
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency: 25.61 & Chemical Yield: 77.76 %
Total Efficiency: 19.91 &
Adj. Calibration (keV): 2,941.95 + 8.9326 * Channel #.
Init. Calibration (keV): 2,941.95 + 8.9245 * Channel #.
Spectrum File: C:\USER\DATA\55964-08.CHN
Background File: C:\USER\BKG\B0997346.CHN -
Calibration File: C:\USER\CALIB\E0997296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid RO FWHM  Width Grose BKG Net
Nuclide (keV) Channel Low High (keV}) (keV) Sum Sum CPM
U=-234 4,776 205.3 170 213 71 71 1,137 5.83 1.89
U-235 4,396 162.8 149 169 36 36 49 3.33 0.08
U-238 4,196 140.4 105 147 71 71 1,089 2.08 1.76
U-232-tr 5,320 266.3 231 274 71 71 1,460 26.25 2.39

Note: Background count times are for 86,400 seconds (24 Hours).

BKG Sum above

is the background counts achieved in 24 hours normalized to the sample count time.
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Checked By %
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Counts

55964-08 AlphaVision Relative Region-Of-Interest (Slope Recalibration) %
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Acquired: 18:03:29 on 15-Dec-97
File: C:\USER\DATA\55964-08.CHN
Sample: L10981-30

Real Time: 36001.58 s. Live Time: 36000.00 s.

Detector: #9 AL1-09
Type: Uranium-Isotopic
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Alphavision

Al36-BI Ver 1.

20

12/16/97

Southern Petroleum Laboratories-LAS 576A (ALl}

LAS Child ID:

LAS Parent ID:
Method Type:
Analysis Type:
Acquisition Date:

L

55964-09

L10981-31

Uranium~Isotopic

Relative Region-Of~-Interest
12/15/97 6:05:09 PM

4:05:19 AM

Aliquot Volume: 0.55820 g
Tracer Amount: 12.00 dpm.
Detector: ALl1-11
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency: 24.05 & Chemical Yield: €9.28 &
Total Efficiency: 16.66 %
Adj. Calibration (keV): 2,911.71 + 9.1196 * Channal #.
Init. Calibration (keV): 2,911.71 + 9.1019 * Channel #.
Spectrum File: C:\USER\DATA\55964~-09.CHN
Background File: C:\USER\BKG\B1197346.CHN .
Calibration File: C:\USER\CALIB\E1197296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High {keV) (keV) Sum Sum CPM
U=-234 4,776 204.4 169 212 73 73 1,825 6.25 3.03
U-235 4,396 162.8 149 168 91 91 95 0.00 0.17
u-238 4,196 140.8 106 148 (1 55 1,826 2.50 3.04
U~232-tr 5,320 264.1 229 272 55 55 1,218 18.33 2.00

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: ﬂ 7 Checked By=‘ W
Y 'L /
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55964-09 AlphaVision Relative Region-Of-Interest (Slope Recalibration) -
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Acquired: 18:05:09 on 15-Dec-97
File: CAUSER\DATA\55964-09.CHN
Sample: L10981-31

Real Time: 36001.58 s. Live Time: 36000.00 s.
Detector: #11 AL1-11
Type: Uranium-Isotopic
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AlphaVision

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS child ID:

LAS Parent ID:
Method Type: -—
Analysis Type: -
Acquisition Date:
Aligquot Volume:
Tracer Amount:

Detector:
Numbar of Channels:
Live Time
Real Time

[

A36-BI Ver 1.

20 12/16/97

55964-10

L10981-32

Uranium-Isotopic

Relative Region-Of-Interest
12/15/97 6:05:59 PM
0.56760 g

12.00 dpm.

AL1-12

512

36,000.0 Sec.
36,001.6 Sec.

4:06:10 AM

Detector Efficiency: 25.21 % Chemical Yield: 46.20 %
Total Efficiency: 11.65 &
Adj. Calibration (keV): 2,887.84 + 9.,0347 » Channel #.
Init. Calibration (keV): 2,887.84 + 9.0059 * Channel #.
Spectrum File: C:\USER\DATA\55964-10.CHN
Background File: C:\USER\BKG\B1297346.CHN -
Calibration File: C:\USER\CALIB\E1297300.CHN
Library Pile: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channal Low High (kaV) (keV) Sum Sum CPM
U-234 4,776 209.0 174 217 54 54 3,048 5.00 5.07
U-235 4,396 166.9 153 173 90 S0 182 1.25 0.30
U-238 4,196 144.8 110 152 54 54 3,090 3.75 5.14
U-232=-tr 5,320 269.2 234 277 72 72 856 17.50 1.40

Note: Background count times are for 86,400 seconds (24 Hours).
is the background counts achieved in 24 hours normalized to the

Analyzed By:

Checked By:

&

BKG Sum above
sanple count time.
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55964-10 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:05:59 on 15-Dec-97
File: CA\USER\DATA\55964-10.CHN
Sample: L10981-32

Real Time: 36001.58 s. Live Time: 36000.00 s.

Detector: #12 AL1-12
Type: Uranium-Isotopic
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AlphaVision A36-BI Ver 1.

20 12/16/97 4106159 AM

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:

LAS Parent ID:
Method Type: -—
Analysis Type: -
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:

Number of Channels:
Live Time:

Real Time:

55964-11

L10981~33

Uranium-Isctopic

Relative Region—-0Of-Interest
12/15/97 6:06:49 PM

0.52980 g
12.00 dpm.
AL1-13

512

36,000.0 Sac.
36,001.6 Sec.

Datector Efficiency: 23,31 % Chemical Yield: 88.40 &
Total Efficiency: 20.61 %
Adj. calibration (keV): 2,923.37 + 8.8283 * Channel #.
Init. Calibration (keV): 2,923.37 + 8.7937 * Channel #.
Spectrum File: C: \USER\DATA\55964-11.CHN
Background File: C:\USER\BKG\B1397346.CHN -
Calibration File: C:\USER\CALIB\E1397300.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U~234 4,776 209.8 178 218 53 53 134 5.83 0.21
U-235 4,396 166.8 153 174 i8 18 16 2.08 0.02
U-238 4,196 144.2 109 151 53 53 110 0.83 0.18
U-232-tr 5,320 271.%8 237 280 71 71 1,502 18.33 2.47

Note: Background count times are for 86,400 seconds ({24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: @/

AT T

Checked By: (2;21;,::7
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b5964-11 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:06:49 on 15-Dec-97
File:
Sample: L10981-33

Energy (keV)

Real Time: 36001.56 s. Live Time: 36000.00 s.

C:\USER\DATA\55964-11.CHN Detector: #13 AL1-13

Type: Uranium-isotopic
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AlphaVision A36-BI Ver 1.20 12/16/97  4:09:00 AM
Southern Petroleum Laboratories-LAS 576A (ALl)
LAS Child ID: 5§5964-12
LAS Parent ID: L10981-34
Method Type: - Uranium-Isotopic
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/15/97 6:08:50 PM
Aliquot Volume: 0.50730 ¢
Tracer Amount: 12.00 dpm.
Detector: ALl-14
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.6 Sec.
Detector Efficiency: 23.50 % Chemical Yield: 79.48 %
Total Efficiency: 18.68 &%
Adj. Calibration (keV): 2,920.74 + 8.8926 * Channel ¥#.
Init. Calibration (keV): 2,920.74 + 8.8738 * Channel #. -
Spectrum File: C:\USER\DATA\55964~-12.CHN
Background File: C:\USER\BKG\B1497346.CHN -
Calibration File: C:\USER\CALIB\E1497300.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROIL FWHM  Width Gross BXG Net
Nuclide (kaV) Channel Low High (kaV) (keV) Sum Sum CPM
U-234 4,776 208.6 174 217 53 53 1,042 5.83 1.73
U~-23% 4,396 165.9 152 173 71 71 82 2.50 0.13
U-238 4,196 143.4 lo8 150 71 71 1,085 1.67 1.76
U=-232-tr 5,320 269.8 235 278 71 71 1,366 21.25 2.24

Note: Background count times are for 86,400 seconds (24 Hours). BEKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.
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Analyzed By:

Checked By: %
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Counts

55964-12

120

AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:08:50 on 15-Dec-97

File. C:\USER\DATA\55964-12.CHN
Sample: L10981-34

Real Time; 36001.56 s. Live Time; 36000.00 s.
Detector: #14 AL1-14
Type: Uranium-Isotopic

L0060



AlphaVision

A36-BI Ver 1.20

12/16

Scouthern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:

LAS Parent ID:
Mathod Type:
Analysis Type:
Acquisition Date:

i

55964-14

L10981-36

Uranium-Isotopic

Relative Region-Of-Interest
12/15/97 6:10:24 PM

/97  4:10:34 AM

Aliguot Volume: 0.53450 g
Tracer Amount: 12.00 dpm.
Deteactor: AL1-17
Number of Channels: 512
Live Time: 36,000.0 Sesc.
Real Time: 36,001.7 Sec.
Detector Efficiency: 24.40 % Chemical Yield: 81.64 %
Total Efficiency: 19.92 %
Adi. Calibration (keV): 2,902.14 + 8.8228 * Channel §#.
Init. Calibration (keV): 2,902.14 + 8.8079 * Channel #.
Spectrum File: C:\USER\DATA\55964~14.CHN
Background File: C:\USER\BKG\B1797346.CHN =
Calibration File: C:\USER\CALIB\E1797301.CHN
Library Pile: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BEG Net
Nuclide (keV) Channel Low High (kaV) (kaV) Sum Sum CPM
U-234 4,776 212.4 177 220 53 53 1,076 2.92 1.79
U-235 4,396 169.3 155 176 18 18 84 0.83 0.14
U-238 4,196 146.6 112 154 53 53 1,064 5.00 1.76
U-232-tr 5,320 274.1 239 282 71 71 1,451 16.67 2.39

Note: Background count times are for B6,400 meconds (24 Hours).
is the background counts achieved in 24 hours normalized to the

BKG Sum above
sample count time,

o

Analyzed By: Checked By:
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556964-14

AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:10:24 on 15-Dec-97
‘File: C:\USER\DATA\55964-14.CHN
Sample: L10981-36

7419.00

Real Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #17 AL1-17
Type: Uranium-Isotopic
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AlphaVision  A36~BI Ver 1.20 12/16/97 4:11:34 AM

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID: 55964-15

LAS Parent ID: L10981-37

Method Type: - Uranjum-Isotopic

Analysis Type: - Relative Region-0Of-Interest
Acquisition Date: 12/15/97 6:11:22 PM

Aligquot Volume: 0.52350 g

Tracer Amount: 12.00 dpm.

Detector: ALl1-18

Number of Channels: 512

Live Time: 36,000.0 Sec.

Real Time: 36,001.7 Sec.

Detector Efficiency: 23.73 » Chemical Yield: 66.66 %
Total Efficiency: 15.82 &

Adj. Calibration (keV): 2,918.36 + 8.9138 * Channel #.

Init. Calibration (keV): 2,918.36 + 8.8737 * Channel #.

Spectrum File: C:\USER\DATA\55964-15.CHN
Background File: C:\USER\BKG\B18972346.CHN -
Calibration File: C:\USER\CALIB\E1897301.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALS
PEAKS

Energy Centroid ROI FWHM Width Grose BKG Net
Nuclide (keV) Channel Low Righ (keV) (keV) Sum Sum CPM
U-234 4,776 208.4 173 216 89 89 538 4,17 0.89
U-235 4,396 165.8 152 172 53 53 54 2,50 0.09
Uu-238 4,196 143.3 108 150 71 71 516 2.08 0.86
U-232-¢r §,320 269.5 234 277 71 71 1,154 15.00 1.90

- -~ - —— - —— o ———

Note: Background count timee are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: ﬂ;af¢( Checked By: 52;;2231:7
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AlphaVision A36-BI Ver 1.20 12/16/97 4:12:17 AM
Southern Petroleum Laboratories-LAS S76A (ALl)
LAS child ID: 55964-16
LAS Parent ID: L10981-38
Method Type: -— Uranium-Isotopic
Analysis Type: - Relative Region~Of<Interest
Acquisition Date: 12/15/97 6:12:07 PM
Aligquot Volume: 0.53470 g
Tracer Amount: 12.00 dpm.
betector: ALl1-1%
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.7 Sec.
Detector Efficiency: 21.84 % Chemical Yield: 70.03 %
Total Efficiency: 15.29 %
Adj. Calibration (keV): 2,913.57 + 8.8782 * Channel #.
Init. Calibration (keV): 2,913.57 + 8.8476 * Channel #.
Spectrum File: C:\USER\DATA\55964-16.CHN
Background File: C:\USER\BKG\B1997346.CHN -~
Calibration File: C:\USER\CALIB\E1997301.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI PWHM Width  Gross BRG Net
Nuclide (keV} Channel Low High {keV) (keaV) Sum Sum CPM
U-234 4,776 209.8 175 218 53 53 673 3.75 1.12
U-235 4,396 167.0 153 174 is 18 45 3.33 0.07
U=-238 4,196 144.4 109 151 89 8% 629 2.50 1.04
U-232-tr 5,320 271.1 236 279 71 71 1,117 15.83 1.84

Note: Background count times are for 86,400 seconds (24 Hours).

BKG Sum above

is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: ___@_/

Checked By:
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Counts

55964-15 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:11:22 on 15-Dec-97

File: C:\USER\DATA\55964-15.CHN

Sample: L10981-37

Real Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #18 AL1-18
Type: Uranium-Isotopic
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55964-16 AlphaVision Relative Region-Of-Interest (Siope Recalibration)
]
100 — i I l l [ )
u Tracer -
— U-232 ]
75— ]
5 | ]
3 U-234 -
2 of :
5 50— —
o
o - -
25— —

TTTTTTTI
i

|

| W’LM ol an Amuh—l“. adl A

- 2913.00 404925

Acquired: 18:12:07 on 15-Dec-97
File: C\USER\DATA\55964-16.CHN
Sample: L10981-38

5185.50 6321.75 7458.00
Energy (keV)
Real Time: 36001.70 s. Live Time: 36000.00 s.
Detector: #19 AL1-19
Type: Uranium-isotopic
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Alphavision A36-BI Ver 1.20 12/16/97 4:14:36 AM
Southern Petrcleum Laboratories-LAS 576A (ALl)
LAS Child 1D: 55964~-18
LAS Parsnt ID: L10981-40
Method Type: - Uranium-Iscotepic
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/15/97 6:14:26 PM
Aliquot Volume: 0.51100 ¢
Tracer Amount: 12.00 dpm.
Detector: ALl1-21
Number of Channels: 512
Live Time: ’ 36,000.0 Sec.
Real Time: 36,001.7 Sec.
Detector Efficiency: 26.14 % Chemical Yield: 51.38 %
Total Efficiency: 13.43 &
Adj. Calibration (keV): 2,899.15 + 9.0637 * Channel #.
Init. Calibration (keV): 2,899.15 + 9,0369 * Channsal #.
Spectrum File: C:\USER\DATA\55964~-18.CHN
Background PFile: C:\USER\BKG\B2197346.CHN =
Calibration File: C:\USER\CALIB\E2197301.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Enargy Centroid ROI FWHM Width Grose BRG Net
Nuclide (keV) Channel Low High {keV) (keV) Sum Sum CPM
U-234 4,776 207.1 172 215 54 54 2,255 3.33 3.75
U-235% 4,396 165.1 151 171 54 54 158 1.67 0.26
U-238 4,196 143.1 108 150 73 73 2,143 2.08 3.57
U-232-tr 5,320 267.1 232 275 54 54 972 5.00 1.61

Note: Background count times are for 86,400 seconds {24 Hours).
is the background counts achieved in 24 hours normalized to the

BKG Sum above
sample count time.
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Counts

55964-18 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 18:14:26 on 15-Dec-97 Real Time: 36001.70 s. Live Time: 36000.00 s.

File: C\USER\DATA\55964-18.CHN Detector: #21 AL1-21

Sample: L10981-40 Type: Uranium-Isotopic
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AlphaVision  A36-BI Ver 1.20 12/16/97 4:15:49 AM
Southern Petroleum Laboratories-LAS 576A (ALl}
LAS Child ID: 55964-19
LAS Parent ID: L10981-41
Method Type: -— Uranium~Isotopic
Analysis Type: = Relative Ragion-Of-Interest
Acquisition Date: 12/15/97 6:15:39 PM
Aliquot Volume: 0.55620 g
Tracer Amount: 12.00 dpm.
Detector: AL1-22
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.7 Sec.
Detector Efficiency: 23.96 % Chemical Yield: 57.87 %
Total Efficiency: 13.86 &
Adj. Calibration (keV): 2,896.88 + 8.9963 * Channel #.
Init. Calibration (keV): 2,896.88 + 8.9701 * Channel #£.
Spectrum File: C:\USER\DATA\55964-19.CHN
Background File: C:\USBR\BKG\B2297346.CHN -
Calibration File: C:\USER\CALIB\E2297303.CHN
Library File: C: \USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 208.9 17i 217 72 72 2,521 6.25 4.19
U-235 4,398 166.6 153 173 36 k] 223 0.42 0.37
U-238 4,196 144.4 109 151 72 72 2,531 3.33 4.21
U-232-tr 5,320 269.4 234 27 72 72 1,012 13.75 1.66

Note: Background count times are for 86,400 seconds (24 Hours).

—— e -

BKG Sum above

is the background counts achieved in 24 hours normalized to the sample count time.
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55964-19 AlphaVision Relative Region-Of-Interest (Slope Recalibration) §
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Acquired. 18:15:39 on 15-Dec-97
File: C:\USER\DATA\55964-19.CHN
Sample: L10981-41

Real Time: 36001.72 s. Live Time: 36000.00 s.
Detector: #22 AL1-22
Type: Uranium-Isotopic
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AlphaVision A36-Bl Ver 1.20 12/16/97 4:18:00 AM
Southern Petroleum Laboratories-LAS 576A (ALl)
LAS child ID: 55964-21
LAS Parent ID: L10981-43
Method Type: -— Uranium-Isotopic
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/15/97 6:17:50 PM
Aliquot Volume: 0.50810 g¢
Tracer Amount: 12.00 dpm.
betector: AL1~-24
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.7 Sec.
Detector Efficiency: 24.72 % Chemical Yield: 86.64 %
Total Efficiency: 21.42 %
Adj. Calibration (keV): 2,912.00 + 8.8894 * Channel #£.
Init. Calibration (keV): 2,912.00 + 8.8565 * Channel #.
Spectrum File: C:\USER\DATA\55964-21.CHN
Background File: C:\USER\BKG\B2457346.CHN -~
Calibration File: C:\USER\CALIB\E2497303.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 209.7 175 218 53 53 1,286 4.17 2.14
U-235 4,396 166.9 153 174 18 18 101 1.67 0.17
U-238 4,196 144.4 109 151 71 71 926 2.08 1.54
U-232-tr 5,320 270.9 236 279 71 71 1,555 12.92 2.57

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background ccounts achieved in 24 hours normalized to the sample count time.

Analyzed By: (é;ﬁﬁj Checked By:dégg;;2=fzﬁ7/
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55964-21 AlphaVision Relative Region-Of-Interest (Slope Recalibration) iy
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Acquired: 18:17:50 on 15-Dec-97 Real Time: 36001.70 s. Live Time: 36000.00 s.
File: C\USER\DATA\55964-21.CHN Detector: #24 AL1-24

Sample: L10981-43 Type: Uranium-isotopic



% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET

LUCKILEDRL AINAL Y 1 ITUAL LADURA TNV
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Batch Number $ 97 6 5 CustomesiV 5T Mm@y M. Hy ;
Datc Started_/ ~ 0% -9 F Mauix_ SOL (D v BT AnalyM.MILLUU M"/
Parent NO | Container Wet Welght - 0 Dry Weight % Moisture Aliquot Final Solution
LAL ID Tare WL . Container + Sample - Coniainer + Sample Dissolved Volume
b i WA W 0724 (H L3049 44395 4
o | 2. oF g7 1494 ‘ff‘?’%{ H.4 O¢3 3
20 I LOoRHed [5.2850 Yy, 216499
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Comments:
Balance no. 700 J00%6 ()

Initials g yp ~ Datc_s 2 =03 LT



LAS LABORATORIES

WNedo @ 1754 4.

=
™
Sample Preparation Worksheet for Uranium Analysis 2
-
Date Prep Started : /.4 vﬁ%@: Matrix : SolidWaste -
ggmup Number : U-ISOTOPIC LAL-0108_55965 PrepDucDale 27-Nov-97
"CLIBNT | LAS CHILD |COMMENTS . el | Collection
ooom o m L L D |anctede int stigect and daotion ey _Date
L.10981-23 5596SDUPL | 1] 5596501 0, % 414 q,)((p < Ml///pg el 11/12/97
Lab Ctrl Sample 55965LCS1 | 2] 55965-02 11/12/97
Method Blank 55965MBB1 | 3| 55965-03 -~ 11/12/97
BOMB44 L1098123 | 4] 5596504 | 0,50 5 Y 0.5 %1/ oo sic L0020 #t [Wasle Management Han| 1073097
BOMB45 L10981-24 | 5| 5596505 {0, 5 £ oot ;:;oﬁl + 5 22 7 yuk |Waste Management Han| —10/30/97
BOMB46 L10981-25 | 6| 55965-06 {(0),9 ()65 4 y 21§ il '/s o0 s o127 Mt |Waste Management Han | ~ 10/30/97
BOMBAT L10981-26 | 715596507105 D F T8 x ¢ wmt /ro0ay .29 e |Wastc Management Han| _10/30/97
B f
'y
10
n
12
13
14
15
16:
17
Ty
19
20
. 21
L 12
5
24
COMMENTS:
Ammmot'rm qu-231 p.547L Amoumt of LCS - 1y-24% , p arl
Trtoer.‘whvity 10-F | Po /ool Cnt Rm Custody\Date : @/ J2~1F-@F |LCS Activity " /o 90 l"r-./wt,
Tracer [D# - Bs-Fri-Fe~{ LCSID¥ . |as-72x01° ¢9-/
Balancc Namber ; Y@oi0t 23 ) Pipette Number :/ 3 & 5% {/ Tracer and LCS added byZ 0w/, /5 57

O)
Sample Prep Analyst : 75 eI

—_— )

Checked by : {gz 4

Witnessed by :

%.Ll_l_uﬂn

222
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RADIATION RESULTS CHECK REPORT

Workgroup Number: U-~ISOTOPIC LAL-0108_55965

BRI
55965009 1 = 127.418 | 11.4459 | pCi/g
$5965LCS1 0.765662 | U.066475 | pCi/s
55565M8B1 U-233/4 0.192262 | 0.077509 | 0.0656916 | pCi/g
L10981-23 u-233/4 1955.8 136.189 | 11.978 pci/g
L10981-24 u-233/4 291473 | 0.244497 | 0.0357302 | pcisg
L10981-25 U-233/4 231.709 | 13.3169 | 0.406752 | pcisg
L10981-26 U-233/4 570 34,7955 | 1.22511 | pCi/g
555650UP1 u-235 39.5909 | 32.5101 | 43.6793 | pci/g
5556511 y-235 0.565157 | 0.117641 | 0.042882 | pcizg
55965MBB1 u-235 0.0535813 | 0.0405978 | 0.042668 | pCi/g
11098123 U-235 32.7355 | 31.3235 | 42.6587 | pcisg
L10981-24 u-235 0.160838 | 0.0628477 | 0.0357302 { pCi/g
L10981-25 U-235 3.36336 | 2.11647 | 2.81033 | pci/e
L10981-26 u-235 4.00066 | 6.54165 | 9.71709 | pci/e -
559650UP 1 u-238 124977 | 97.5746 | 9.34684 | pei/g
55965LCS? u-238 M.175 | 0.750404 | 0.0541041 | pci/g
55965M881 u-238 0.0756442 | 0.0503294 | 0.0529828 | pCi/g
L10981-23 u-238 1396.53 | 106.033 | 5.99357 | pcise
L10981-24 u-238 178706 | 0.221552 | 0.0357302 | pCi/g
L10981-25 u-238 190.405 | 11,2267 | 0.243662 | pCi/g
L10981-26 u-238 “2.343 | 28.2572 | 1.2 | ecise

GLO07S

[ T



LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

v 0076

Batch Number : 10855965

TASD [CuD] [ € [ ower
55965DUP1 |55965-01 1 Jourt ALY-24 | 12/17/97 21:13 | WAL | 0.0027 12.00 1708] 28 71 1523 9 142} 217 1060 5
55965LCS1 |55965-02 2 |Lcst AL1-25 | 12/1797 21:14 | WAL | 0.5000 12,00 1871] 31 54 1974] 14 99] 4 1922 8
55965MBB 1|55965-03 3 jmBB1 ALI26 | 124571197 21:15 | WAL | 0.5000 12.00 1731 32 72 36| 11 10§ 3 15 6
L10981-23 |55965-04 | 4 |smp AL1-27 | 1217197 21:16 | WAL | 0.0026 12.00 17571 21 71 1648 10 1291 203 1172 1
L10981-24 |55965-05 b} AL1-28 | 12/17/97 21:17 | WAL { 05227 12.00 1747 12 71 356] 2 28 2 301 2
L10981-25 |55965-06 6 AL129 | 12/17/97 21:18 | WAL | 01270 12.00 895] 131 72 4791] 6 353] 567 3935 1
L10981-26 |55965-07 7 ALY-31 | 12/17/97 21:19 | WAL | 0.0250 12.00 11991 20 71 3136 3 260| 476 2434 3
3
9
10
12
14
15
16
17
18
19
20
. 21
£ 22
23
24
B 2,?“10*9&721-70-1 - Conc £ 10.81 pCihnL £ U«NatLCSIDﬂ95-121-65-1 Canc 3 10.90 pCifn : rep A LI
Yol 0.5 mL RefDate: 08/20!9‘7 ExpDale 08/20/99 Volumc 0.5 mL  RefDate: 01/01/92 ExpDaie 07)‘)3199 PI'CPDNC 12/1”97

Comments: Tailing corrections were made on samples 55965DUP1, 1.10981-23, L10981-25, & L10981-26 due to lailing of U-234 peak into U-235 peak.
See point by point for tail correction. WAL 12/22/97

Resolution check (ﬁ ROIs acceptable (v
Analyst: Z

Date: /';_/ggﬁyz Checked by: Cag V96291

T



LAS LABORATORIES
Count Data Sheet for Uranium By SOP 0108

Batch Number : 10855965

L0077

LASID .| ChildID - QC - | Detector st | Size | Activity | GROS! ROSS |BKGD
i i " : Nun'bu' e s m ;ﬁ Dmﬂ_ O nts. “I
55965DUP1155965-01 | 1 [pupy | AL1-24 | 12/17/97 21:13 { WAL | 0.0027] 12.00] 1708] 28| 71 1523] 9 142] 4 1060 5
55965LCS1 [55965-02 | 2 liest [ ALI-25 | 1271797 21:14 | WAL | 0.5000] 12.00] 187 31 54 1974] 14 99] 4 1922 [
55965MBB1[55965-03 | 3 jmee1 | ALi-26 | 12/17/97 21:15 | WAL | 0.5000f 1200 1731 32 | 72 36| 11 0] 3 15 6
L10981-23 [55965-04 | 4 [smpr | AL1-27 | 12/17/97 21:16 | WAL | 0.0026] 1200 1757] 21 71 1648] 10 129] 1 1172 1
L10981-24 [55965-05 | 5 AL1-28 | 12/17/97 21:17 | WAL | 05227] 1200 1747] 22 [ 71 356 2 28] 2 301 2
L10981-25 [55965-06 | 6 AL1-29 | 1217197 21:18 | WAL | 0.12 12.00 395 72 4791] 6 353] 3 3935 1
L10981-26 [5596507 | 7 AL1-31 | 12717197 21219 | WAL | o0250f 1200] 1199 20 | 71 3136] 3 260] 0 2434 3
8 /’
9 e
10
i1 e
12 d
13 e [
14 X
15 i
16
17|
18
20
5T
| Bl 22
23
24

U232 Tracer ID # 95-721-70-1" - Conc : 10.81 pCl/ml.
Volume : 0,5 mL Ref Datc : 08/20/97 Exp Date : 08/20/99

- Volyme ; 0.5 mL _Ref Date ; 01/01/92 Exp Date : 07/08/99

" UNSLCSID # 95-721-65-1 Conc : 10,90 pCimL. 77

- Prep Analyst : JS,DM. -
_ Prep Date : 12/15/97

Comments:
Resolution check (v ROIs acceptable (v
Analyst: g/ Date:. fo-19-9Z Checked by: V96191

et



0
LAS LABORATORIES [N
1 2
Calculation Sheet for U-233/4 By SOP 0108 e
>
Batch Number : 10855965
Detoctor | Sample’ [~ Blgd . | U-233/4 LCS Activity =
LASID | ChidID | QC .} EE-| Coust: | Count . T
55965DUPI |55965-01 |DUPI 0.2472 43200 86400 0.793 | 1794.593 90.464 | 127418 82431 11446 M
55965LCS1 |55965-02 |LCSI 0.2624 43200 86400 0.818 11.460 0.508 0.766 0.051 0.066
55965MBB1|5596503 |MBBI 0.2592 43200 86400 0.766 0,192 0.077 0.078 0.049 0.066
L10981-23 |55965-04 |SMP1 0.2484 43200 36400 0814 | 1955798 94787 136.189 8752] 11978 |M
L10981-24 |55965-05 0.2467 43200 86400 0.814 2.115 0.220 0.244 0.020 0.036
L10981-25 |55965-06 0.2202 43200 36400 0462 | 231.709 6.566 13.317 0.276 0.407
L10981-26 |55965-07 0.2132 43200 86400 0.645 | 570.000 19.962 34.796 0.732 1.225 | M

Comments: 55965LCS1 U-234 LCS Recovery = 11.460/10.940 = 104.8 %.

55965DUP1 & L10981-23 U-234, U-235, & U-238 MDAs above

L10981-23, 55965DUP1 RPD = 8.6 %, RER = 0.61

RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample

activitics well above MDA, Sample volumes reduced due to

MBB = 0.192 pCi/g => less than RDL(HAMDC).

elevated sample activity. MBB for U-234, U-235, & U-238 abave

Calculated by: (W7

MDA but below RDL. Remaining QC within limits. Report dala.
Checked by: sy,

V96191

B ot



Batch Number : 10355965

LAS LABORATORIES
Calculation Sheet for U-235 By SOP 0108

U-235 LCS Activity =

-~ 0079

‘LASD | cwdId |7 QCc | BN
5$5965DUP1 155965-01 DUP1
55965LCS1t 155965-02 LCSI
55965MBB1]55965-03 MBBI1
L10981-23 |55965-04 SMP1
L10981-24 |5596505
L10981-25 [55965-06
L10981-26 |55965-07
|
Comments: 55965DUP1 & L10981-23 U-234, U-235, & U-238 MDAs above

L10981-23, 55965DUP1 RPD = 19.0 %, RER =0.11

RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample

activities well above MDA, Sample volumes reduced duc to

MBB = 0.054 pCi/g => less than RDL(HAMDC).

elevated sample activity. MBB for U-234, U-235, & U-238 above

Calculated by:

MDA but below RDL. Remaining QC, within limits. Report data.

Checked by:

V96291

ATy



vi0080

Calculation Sheet for U-238 By SOP 0108
Batch Number : 10855965
U-238 LCS Activity =

"LASID | ChidID | QC
55965DUP1 5596501 |DUPI 02472 43200 6400 | 0793 | 1249.714 15.460]  97.975 6.148| 9347 M
55965LCSH |5596502 |LCS1 0.2624 33200 %6400 | 08181 11175 0.501 0.750 0038 0.054
55965MBB1|55965035 |MBBI 02592 43200 86400 | 0.766 0.076 0050 0.050 0.036|  0.053
L10981-23 15596504 |SMPI 0.2484 43700 36400 | 0813 1394532 79.883|  106.033 2768 5.994| M
L10981-24 15596505 0.2467 23200 86400 | 0814 1.787 0.203 0222 0020|003
L10981-25 5596506 02202 43200 36400 | 0.962 | 190405 5950 11227 0113|0244
L10981-26 |55965-07 02132 23200 36400 | 0645 | 442343 17587 28257 0732 1225|M

Comments: 55965LCS1 U-238 LCS Recovery = 11.175/10.900 = 102.5 %.

55965DUPI & L.10981-23 U-234, U-235, & U-238 MDAs above

L10981-23, 55965DUP1 RPD = 10.9 %, RER = 0.71

RDL. L10981-26 U-234 & U-238 MDAs above RDL. Sample

activities well above MDA. Sample volumes reduced due to

MBB = 0.076 pCi/g => less than RDL(HAMDC).

elevated sample activity. MBB for U-234, U-235, & U-238 above

Calculated by:

24

MDA but below RDL. RTning QC within limits. Report data.
Checked by: (Vv

~I

V96291



Alphavision

southern Petroleum Laboratories-LAS

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type:

A36-BI Ver 1.20

55965-01

55965DUP1

Uranium-Imsotopic

Relative Region-Qf-Interest

12/22/97

STEA (AL1)

1:44:28 PM

Acquisition Date: 12/17/97 9:13:11 PH
Aliguot Volume: 0.00270 g
Tracer Amount: 12.00 dpm.
Datector: ALl-24
Number of Channels: 512
Live Time: 43,200.0 Sec.
Real Time: 43,201.6 Sec.
Detector Efficiency: 24.72 % Chemical Yield: 79.10 %
Total Efficiency: 19.55 %
Adj. Calibration (keV): 2,912.00 + 8.9074 * Channel #.
Init. Calibration (keV): 2,912.00 + B.8565 * Channel #.
Spectrum File: C:\USER\DATA\55965~01.CHN -
Background File: C:\USER\BKG\B2497353.CHN
Calibration File: C:\USER\CALIB\E2497303.CEN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Groas BEKG Net
Nuclide (keV) Channel Low High {(keV) (keV) Sum Sum CPM
U-234 4,776 209.2 174 217 71 71 1,523 3.50 2.11
U-235 4,396 166.6 153 173 53 53 142 0.50 0.20
u-238 4,196 144.1 109 151 71 71 1,060 0.50 1.47
U=-232-tr 5,320 270.4 235 278 71 71 1,708 1B.50 2.35

LT

s o T ——— -

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: (&Zﬁgf Checked By:
g

,fZZEETt;,_

vLo081



Counts

55965-01 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
I

180 1 | : | | | ]
- N _
— & Tracer 7
B }“ U-232 ]
135 3 —
- £ U-234 .
B & Bl
- -238 3 ]
- v i h ]
n < -
90— N —
. *‘§ -
B L+ ]
- + R
B 2 ]
e E
u ! i
- 235 .
\ VI k| I

2912.00 4052.00 5192.00 6332.00 7472.00

Energy (keV)

Acquired: 21:13:11 on 17-Dec-97 Real Time: 43201.60 s. Live Time: 43200.00 s.
File: CAUSER\DATA\55965-01.CHN Detector: #24 AL1-24

Sample: 55965DUP1 . Type: Uranium-Isotopic

L0082



Maestro spectrum printed on 22-Dec-97 at 12:52:31
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AlphaVision A36-BI Ver 1.20 12/18/57 9:14:26 AM
Southern Petroleum Laboratories-LAS S76A (ALl)
LAS Child ID: 55965-02
LAS Parent ID: 559&65LCS1
Method Type: -— Uranium-Isotopic
Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12/17/97 9:14:16 PM
Aligquot Volume: 0.50000 g
Tracer Amount: 12.00 dpm.
Detector: AL1-25
Number of Channels: 512
Live Time: 43,200.0 Seac.
Real Time: 43,201.6 Sec.
Deteactor Efficiency: 26.24 % Chemical Yield: 81.84 %
Total Efficiency: 21.48 »
Adj. Calibration (keV): 2,902.94 + 9.0018 * Channel #.
Init. Calibration (keV): 2,902.94 + 8.9668 * Channel #.
Spectrum File: C:\USER\DATA\55965~02.CHN
Background Fila: C: \USER\BKG\B2597346.CHN -
Calibration File: C:\USER\CALIB\E2597303.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High {keV)} (keV) Sum Sum CPM
U~234 4,776 208.1 173 216 72 12 1,974 7.00 2.73
U-235 4,396 165.9 152 172 36 36 99 2.00 0.13
U-238 4,196 143.6 109 151 54 54 1,922 4.00 2.66
U-232-tr 5,320 268.5 234 277 54 54 1,871 15.50 2.58

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

@ Checked By: 727

Analyzed By:

ve00835



55965-02 AlphaVision Relative Region-Of-Interest (Slope Recalibration) s
! 3
-
et
o | ! ) | :
_ U-234 7]
- U-238 _
— Tracer —
~ U-232 ~
150 — H —|
o B _
€ 100 | =
o]
O - —
50— -
NN ]
— U-23% ]
o st en | Yo AT O | N | Y ) "
2902.00 4054.00 5206.00 6358.00 7510.00
Energy (keV)
Acquired: 21:14:16 on 17-Dec-97 Real Time: 43201.60 s. Live Time: 43200.00 s.
File: C:\USER\DATA\55965-02.CHN Detector: #25 AL1-25

Sample: §5965LCS1 Type: Uranium-Isotopic

T e



AlphaVision A36-BI Ver 1.20 12/18/97 9:15:11 AM

Southern Petroleum Laboratories-LAS S576A (ALl)

LAS Child Ib: 55965-03

LAS Parent 1D: §5965MBB1

Method Type: - Uranium-Isotopic

Analysis Type: - Relative Ragion-Of-Interest
Acquisition Date: 12/17/97 9:15:01 PM
Aliguot Volume: 0.50000 g

Tracer Amount: 12.00 dpm.

Detector: AL1-26

Number of Channels: 512

Live Time: 43,200.0 Sec.

Real Time: 43,201.6 Sec.

Detector Efficiency: 25.92 & Chemical Yield: 76.58 %
Total Efficiency: 19.85 %

Adj. Calibration (keV): 2,912.21 + 8.9825 » Channel #.
Init. Calibration (keV): 2,912.21 + 8.9465 * Channel #.

Spectrum File: C:\USER\DATA\55965-03.CHN
Background File: C:\USER\BKG\B2697346.CHN -
Calibration File: C:\USER\CALIB\E2697303.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 207.5 172 215 i8 18 36 5.50 0.04
U-235 4,396 165.2 151 171 36 36 10 1.50 0.01
U=-238 4,196 142.9 108 150 18 18 15 3.00 0.02
U-232-tr 5,320 268.1 233 276 72 72 1,731 16.00 2.38

- - - —-—— - - — ———————— —— - -

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background countes achieved in 24 hours normalized to the sample count time.

Analyzed By: mé Checked B}: é ; .

viLOu87?



55965-03

AiphaVision Relative Region-Of-Interest (Slope Recalibration)

140 1 Trafer | | | ]
- U-232 N
105|— “ -
0 [ il
O
o B Bl
35— =
Ny .
u U-234 ' | ]
B U-238 U-235 :
Aa s oa lae & \.l.. A..Al..u\ padad o V\Md | KV\MAm PN B ..nl P W | j
2912.00 4061.75 5211.50 6361.25 7511.00
Energy (keV)

Acquired: 21:15:01 on 17-Dec-97
File: C:\USER\DATA\55965-03.CHN
Sample: 55965MBB1

Real Time: 43201.58 s. Live Time: 43200.00 s.
Detector. #26 AL1-26
Type: Uranium-isotopic

uiL088



AlphaVision A36-BI Ver 1.20 12/18/97 9:16:27 AM

Southern Petroleum Laboratories-~LAS 576A (ALl)

LAS Child ID: 55965=-04

LAS Parent ID: L10981-23

Method Type: — Uranium-Isotopic

Analysis Type: Relative Region-Of-Interest
Acquisition Date: 12/17/97 9:16:18 PM
Aligquot Volume: 0.00260 ¢

Tracer Amount: 12.00 dpm.

Detector: AL1-27

Number of Channels: 512

Live Time: 43,200.0 Sec.

Real Time: 43,201.6 Sec.

Detector Efficiency: 24.84 % Chemical Yield: 81.38 %
Total Efficiency: 20.21 %

Adj. Calibration (keV): 2,972.45 + 8.8648 * Channel ¥#.
Init. Calibration (keV): 2.972.45 + 8.8331 * Channel #.

Spectrum File: C:\USER\DATR\55965-04.CHN
Background File: C:\USER\BKG\B2797346.CHN -
Calibration File: C:\USER\CALIB\E2797302.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low Bigh (keV) (keV) Sum Sum CPM
U-234 4,776 203.4 168 211 71 71 1,648 5.00 2.28
U-235 4,396 160.6 147 167 106 106 129 0.50 c.18
U=-238 4,196 138.0 103 145 53 53 1,172 0.50 1.63
U-232-tr 5,320 264.9 230 273 71 71 1,757 10.50 2.43

Note: Background count times are for 86,400 seconds (24 Hours). BEG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: CEZZ// Checked By: £:;;L:7’

L0083



Counts

55965-04 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
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Acquired: 21:16:18 on 17-Dec-97 Real Time: 43201.58 s. Live Time: 43200.00 s.
File: CA\USER\DATA\55965-04.CHN Detector: #27 AL1-27

Sample: L10981-23 Type: Uranium-Isotopic
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Maestro spectrum printed on 19-~Dec-97 at 13:08:05
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Alphavision

Southern Petroleum Laboratories-LAS §76A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type: -
Analysis Type: -

A36-BI Ver 1.20

55965-05

1L10981-24

Uranium-Isotopic

Relative Region-Of-Interest

12/18/97

9:17:20 AM

Acquisition Date: 12/17/97 9:17:08 PM
Aliquot Volume: 0.52270 g
Tracer Amount: 12.00 dpm.
Detactor: AL1-28
Number of Channels: 512
Live Time: 43,200.0 Sec.
Real Time: 43,201.6 Sec.
Detector Efficiency: 24.67 % Chemical Yield: 81.45 &
Total Efficiency: 20.09 %
Adj. Calibration (keV): 2,923,71 + 8.9079 * Channel #.
Init. Calibration (keV): 2,923.71 + 8.8807 * Channel #.
Spectrum File: C:\USER\DATA\55965-05.CHN
Background File: C: \USER\BRG\BE2897346.CHN -
Calibration File: C:\USER\CALIB\E2897302.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEBAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 207.9 173 216 36 36 356 1.00 0.4%
U-235 4,396 165.3 151 172 18 18 28 1.00 0.04
U-238 4,196 142.8 108 150 53 53 3ol 1.00 0.42
U=-232-tr 5,320 269.0 234 277 71 71 1,747 11.00 2.41

R D D D L P S S L L i e T T S S

Note: Background count times are for 86,400 seconds (24 Hours). BEKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Chacked By:

Q@

Analyzed By:

(e
‘5:;//

vLiu93



55965-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
i
180 - | | [ -
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oa s - L o bOA . v} l e A - o .AJ\| fa A J JL.—
2923.00 4063.00 5203.00 6343.00 7483.00
Energy (keV)

Acquired: 21:17:08 on 17-Dec-97
File: CAUSER\DATA\55965-05.CHN
Sample: L10981-24

Real Time: 43201.58 s. Live Time: 43200.00 s.
Detector: #28 AL1-28
Type: Uranium-Isotopic

viLoY4
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Alphavision A36-BI Ver 1.20 12/18/97 9:18:48 AM

Southern Petrolaum Laboratories-LAS S76A (ALl)

LAS Child ID: 55965-06

LAS Parent ID: L10981-25

Method Type: -~ Uranium-Isotopic

Analysis Type: ~ Relative Region-Of-Interest
Acquisition Date: 12/17/97 9:118:36 PM
Aliquot Volume: 0.12700 g

Tracer Amount: 12.00 dpm.

Detector: AL1-29

Number of Channels: 512

Live Time: 43,200.0 Sec.

Real Time: 43,201.6 Sec.

Detector Efficiency: 22.02 & Chemical Yield: 46.23 %
Total Efficiency: 10.18 »

Adj. Calibration (keV): 2,943.40 + 8.9858 * Channel #.
Init. Calibration (keV): 2,943.40 + 8.9329 * Channel #.

Spectrum File: C:\USER\DATA\55965-06.CHN
Background File: C: \USER\BKG\B2997346.CHN =
Calibration File: C:\USER\CALIB\E2997302.CHN
Library File: C;\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channel Low High (kaV) (keV} Sum Sum CPM
U-234 4,776 203.9 169 212 72 72 4,791 3.00 6.65
U-235 4,396 161.7 148 les8 18 18 353 1.50 0.49
U-238 4,196 139.4 104 146 72 72 3,935 0.50 5.46
U-232-tr 5,320 264.5 230 273 72 72 895 15.50 1.22

- B ] f— -

- T & o T T T —

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: (Engﬁ Checked By: ,5;;%:C::;7
o
v B6Y35
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Counts

55965-06 AlphaVision Relative Region-Of-Interest (Siope Recalibration)
i
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Acquired: 21:18:36 on 17-Dec-97
File: C:\USER\DATA\55965-06.CHN
Sample; L10981-25

Real Time: 43201.60 s. Live Time: 43200.00 s.
Detector: #29 AL1-29
Type: Uranium-Isotopic
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Maestro spectrum printed on 22-Dec-97 at 12:58:24

>ALl1-29
>L10981-25
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AlphaVision

A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

ILAS Child ID:

LAS Parent ID:
Method Type: —
Analysis Type: -
Acquisition Date:

55965-07

L10981-26

Uranium-Isotopic

Relative Region-~Of-Interest
12/17/97 9:19:38 PM

12/18/97

9:19:50 AM

Aliquot Volume: 0.02500 ¢

Tracer Amount: 12.00 dpm.

Detector: AL1-31

Number of Channels: 512

Live Time: 43,200.0 Sec.

Real Time: 43,201.6 Sec.

Detector Efficiency: 21.32 % Chemical Yield: 64.55 %

Total Efficiency: 13.76 &

Adj. calibration (keV): 2,826.27 + 8.8877 * Channel #.

Init. Calibration (keV): 2,826.27 + 8.8B426 * Channel #.

Spectrum File: C:\USER\DATA\55965~07.CHN

Background File: C:\USER\BKG\B3197346.CHN -

Calibration File: C:\USER\CALIB\E3197302.CHN

Library File: C:\USER\ALPHA\ALPHAVIS.ALB

PEAKS
Energy Centroid ROI FWHM Width Gross BKG Net

Nuclide (keV) Channel Low High (keV) (kaV) Sum Sum CPM
- U-234 4,776 219.4 184 227 71 71 3,136 1.50 4.38

U-235 4,396 176.6 163 183 i8 18 260 0.00 0.36

y-238 4,196 154.1 119 161 71 71 2,434 1.50 3.38

y-232-tr 5,320 280.6 246 289 71 71 1,199 10.00 1.65

Note: Background count times are for 86,400 seconds (24 Hours). BEKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

@

o

Analyzed By: Checked By:

e
/
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56965-07

AlphaVision Relative Region-Of-Interest (Slope Recalibration)
1
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Acquired: 21:19:38 on 17-Dec-97
File: C\USER\DATA\55965-07.CHN
Sample: L10981-26

7376.00

Real Time: 43201.58 s. Live Time: 43200.00 s.
Detector; #31 AL1-31
Type: Uranium-Isotopic
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Maestro spectrum printed on 22-Dec-97 at 12:59:08
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>L10981-26
0:
7:
14:
21:
28:
35:
42:
49:
56
63:
70:
77
84:'1__3‘

el

o L

o~

B ]
BKED - 238 cts

(A
Y2
21

203:§

3 <rwr at epd A for -
Total # of cals i,, Rox

N
f .9
w
Frit 3 cHns of

caleulated Bet ois der U238

Tedal (Chss) ets for d235 :2¢0

NN WNNMNONNODOHOOKRMROODO

62

\0
COFRKFHOQOOOOCQCOOODOOOOMOO

WNMWORNKMKEFEFMFFFHRFROOOOOOOO

NP
b

104
164

119

") 0 1] 0 0
4] 3 1 1 1
1 1 1 0 2
v} 0 1 1 1
0 1l 0 0 0
2 0 2 1 0
0 1 0 1l 0
3 0 2 1 1
0 2 1 0 3
1 0 0 2 1
1 2 0 1 1l
1 0 0 2 2
2 1 3 4 0
0 2 3 4 2
3 1 s 4 2
4 3 3 2 1
4 4 8 3 5
7 7 16 14 18
17 15 14 18 25
34 32 51 38 44
50 62 70 94 90
136 138 177 141 163
130 66 24 8 6
(s 7 10] 6 - 11
17 13 10 14 14
13 10 114 12 161
19 15 27 20 23
26 9 20 18 19
14 26 36 37 34
60 70 €8 87 92
132 202 173 192 184
226 182 161 S0 1%
0] 2 0 2 1
0 2 2 2 3
2 2 1 2 0
1 3 1 4 4
6 7 7 5 7
16 13 11 18 14
37 24 46 39 45
77 61 73 65 91
61 49 25 6 1
2 1 4 3 0
3 1 0 0 0
(8] 0 0 0 0
0 0 0 0 0
0 4] 1l 0 4
3 1 2 C 0
0 4] ] 0 0
0 4] 0] 0 0
0 O o 0 4]
0 O 0 1 0
1] 0 0 0 0
1 1 1 o} 1
1 0 0 4] 0
4] 1 0 0 0
1 0 2 3 0
1 0] 0 0 0
0 0 0 o 0
¢] 0 0 o010 o
0 4] 0 0 0



OHFAO0O00OCOOO0O

O0O000O0000O0O00OMO

QOO 00000000

OO0 C0CO0O00O00O000O0H

OQOO0O0OAHOOO0OCOO0ON

ODO0OO0CO MO0 0O0000O0H

I

COOoOO0OMNOOCOQOOOOO

- % &% wER &8 BB ® ®5 48 s . S8
O rHOINMNMNODMO™ T~
NONMLLNOVO~DNNO
e A B R R R T Ty )

vLioR



LAS LABORATORIES

Sample Preparation Worksheet for Uranium Analysis

Date Prep Started : /2~ /%-7

Woﬂgmup Number : U—ISOTOP[C LAL-Olos 56823

REPERT

QRunckKtuwn

RS

Matrix : Soil

Prep Due Date :

19-Dec-97

()

Sample Prep Analyst W

1.10981-35 SGBZJDUPI NE 56823-01 7. 5’0 '-/I/q X‘/{QM L//oa yz7a . Aol 8. DUP 12/17/97
Lab Ctrl Sample 56823LCS1 | 2] 56823-02 LCS 12/17/97
Method Blank 56823IMBB1 | 3 | 56823-03 MB 12/17/97
BOM905 L10981-35 | 4| 56823-04 1. 5 2 /0@ 4 X w0 ML)/ soerl O 4214 Waste Management Han|  10/30/97
BOMSY7 11098139 | -51 5682305 (2. S 2 32 of X Yo ML /S s po ML oA O0F2 Waste Management Han | 10/29/97
BOM900 L1098142 |6 5682306 [, 5/ * 5% x s L7/ s0p nl 0. 0426 |Waste Management Han|  10/29/97
BOM902 L1098144 |71 5682307 |, 5~ 3 3 o%jx [4 ma// o Ml O-03 206 Waste Management Han | 10/29/97
3
o
10
Q1
12
13
14
15
16
17
18
20
- 21
i 77
Ty
. T
COMMENTS: daked, (o8- 75764
: M/ feholaeniel . [RS8 £ SR
Amount oanoer' — OS5 ML =7 Amount of LCS -~ b(-Jd 5 (2, 5 ML
Tracer Activity 0.9 R / M) Cnt Rm Custody\Date : /4/ / ;;/4,7 LCS Activity: | /02 € Pen /sty L
Tracer ID¥ 5= "F )P~ LCSID#: |95 =FQy-f 5= [
Balance Number : c/w) s M Pipette Number : HH e (VK Tracer and LCS added by 7 /9-97

Checked by :

Witnessed by : IS 42- 4-97
g/ez

vL 0103



RADIATION RESULTS CHECK REPORT

Workgroup Number:

U-ISOTOPIC LAL~0108_56823

Semple |0 paremater S pivalae o Errer | WA ] bnits -
seazsouP1 | - U-233/4 9.21931 | 0.%33% [ 0.177631 | pcise
56823LCS1 i} v-283/6 10.4256 | 0.728985 | 0.0408218 | pCisg
56823M881 u-253/4 0.133292 | 0.065912 | 0.0555089 | pCi/g
L10981-35 U-233/4 8.99982 | 0.702937 | 0.0789512 | pCi/s
110981-39 u-233/4 26.2862 | 1.79003 | 0.220249 | pCi/g
L10981-42 u-233/4 180.851 | 12.0129 | 0.633039 | pcisg
L10981-44 u-233/4 257197 | 17.069 | 1.16127 | pCi/g
563230UP1 u-235 0.595453 | 0.211706 | 0.0876211 | pCi/g
56823LC51 u-235 0.584761 | 0.124302 | 0.0300019 | pCi/g
568234881 U-235 -0.0016944 | 0.0163824 | 0.0411118 | pci/g
L10981-35 U-235 0.457393 | 0.124125 | 0.0389448 | Ci/g
L10981-39 u-235 1.22952 | 0.300762 | 0.0497315 | pcizg
110981-42 u-235 13786 | 2.0667 | 0.417763 | pciss
L10981-44 u-235 13.6008 | 2.6653 | 0.344469 | pCi/g
563230Up1 u-238 8.80925 | 0.916128 | 0.160678 | pCi/g
56823Le50 u-238 11,5566 | 0.787819 | 0.0351827 | pcizg
5¢823u881 v-238 0.0649518 | 0.0424953 | 0.0314988 | peise
L10981-35 v-238 8.64368 | 0.682636 | 0.0624782 | pCi/g
L10981-39 u-238 25.2019 | 1.72759 | 0.120862 | pCi/g
L10981-42 U-238 182.761 | 12.17 | 0.489%903 | pcisg
L10983-44 u-238 266,054 | 16.4808 | 0.771031 | peisg

v 0104



LAS LABORATORIES
!
Count Data Sheet for Uranium By SOP 0108
Batch Number : 10856823
LASID [ ChldID| | QC [Dwer | = _
56823DUP1 |56823-01 I Jourt ALL-G1 | 12/22/97 2308 | WAL | 0.2018 12.00 1437] 39 72 494 12 32 1 471 9
56823L.CS51 |56823-02 2 |Lcst ALI-02 | 12/22/97 23:09 § WAL | 0.5000 12.00 1698] 56 73 1620 12 91 i 1791 2
56823IMBB1]56823-03 3 |mBBY AL1-03 | 12/22/97 23:10 §| WAL | 0.5000 12.00 1618] 55 55 23 8 1} 3 10 1
1.10981-35 {56823-04 4 |smpe ALI-04 | 12/22/97 23:10 § WAL | 04214 12.00 1547] 3% 73 1079 12 55 1 1034 6
L10981-39 ]56823-05 s ALL-05 | 12/22/97 23:11 | WAL | 0.2093 12.00 1429] 52 55 1333; 23 671 0 1266 4
L10981-42 {56823-06 |: 6 ALT-07 | 12/22/97 23:12 | WAL | 0.0520 12.00 1171 35 70 2014 5 1271 1 2034 2
L10981-44 |56823-07 7 ALE-08 | 12/22/97 23:13 | WAL | 0.0320 12.00 1336] 17 53 2028] 11 107) 0 1937 3
"3
9
[11)
i
12
13
4
16
17
18
19.
20
|21
| M 12
23
24

U232 Tracer ID # 95-72170-1. Conc - 10.81 pCUmE,
Volume : 0.5l Ref Datc - 08/20/97 Exp Datc ; 08/20/99

03 L. Rk e OO Exp Date - 0708/99

Comments: Batch 108 56821 is a reprepp of samples L10981-35, 39, 42, & 44 from batch 108 55964 due to low chemical recoveries. WAL 122497

Ruolumn check k)’ P

ROIs acceptable (vy

Date: lg@g ng b

Checked by:

V96291

LLiitsd

JE—



LAS LABORATORIES
] !
Calculation Sheet for U-233/4 By SOP 0108
Batch Number : 10856823 e
‘Detector | Sample | Bl U-233/4 LCS Activity
56823DUP1 [56823-01 _|DUPT
56823LCS1 [56823-02  |LCSI
56823MBB1|56823-03  |MBBI
L10981-35 [56823-04 [SMPI
L10981-39 |56823-05
L10981-42 |56823-06 .
L10981-44 [56823-07 0.2508 36000 86400 0.736 | 257197 11.225 17.070 0.817 1161 | M

Comments: 56823LCS1 U-234 LCS Recovery = 10.426/10.940 = 95.3 %.

L.10981-44 U-234 MDA above RDL. Sample activity well

L10931-35, 56823DUPI RPD =2.4 %, RER = 0.13

above MDA Sample volume reduced due to clevated sample

activity, The MBB for U-234 and U-238 above MDA but below

MBB = 0.133 pCi/g => less than RDL(HAMDC).

RDL. Remaining QC within limits. Repori data.

Calculated by:

@/

¥

1

Checked by: V96291

viLU100



LAS LABORATORIES

~ GL0L03

Calculation Sheet for U-238 By SOP 0108
Batch Number : 10856823
Detectof - U-238 LCS Activity

"LASID | ChildID. | © QC |
56823DUP1 [5682301 _|DUPI
56823LCS1 |56823.02 |LCSI
56823MBB1|56823.03 |MBBI
L10981.35 |56823.04 |SMPI
L10981-39 5682305
11098142 |56823-06 02087 | 36000 86400 | 0770 182761 7947 12.110 0246 049
1098144 |5682307 02508 | 36000 864001 07361 246054 10.966]  16.481 0427, 071

'

| BB

Comments: 56823LCS1 U-238 LCS Recovery = 11.556/10.900 = 106.0 %.

L10981-44 U-234 MDA above RDL. Sample activity well

L10981-35, 56823DUP1 RPD = 1.9 %, RER = 0.10

above MDA, Sample volume reduced due to clevated sample

activity. The MBB for U-234 and U-238 above MDA but below

MBB = 0.065 pCi/g => less than RDL(HAMDC).

RDL. Remaining QC within limits. Report data,

Calculated by: @Z

)7

Checked by:

4
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Alphavision

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID:

LAS Parent ID:
Method Type: -
Analysis Type:
Acquisition Date:

A36-BI Ver 1.20

§6823-01

56823DUP1

Uranium-Isotopic

Relative Region-Qf-Interest
12/22/97 11:08:36 PM

12/23/97

9:08:50 AM

Aliquot Volume: 0.20180 g
Tracer Amount: 12.00 dpm.
Detector: AL1-0l
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.2 Sec.
Detector Efficiency: 23.25 % Chemical Yield: 84.B7 %
Total Efficiency: 19.73 %
Adj. Calibration (keV): 2,880.95 + 9.0295 * Channel #.
Init. Calibration (keV): 2,880.95 + 9.0146 * Channel #.
Spectrum File: C:\USER\DATA\56823-01.CHN
Background File: C: \USER\BKG\B0197353.CHN
Calibration File: C:\USER\CALIB\E0197295.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High {keV) (keV) Sum Sum CPM
U-234 4,776 209.9 175 218 54 54 494 5.00 C.81
U-235 4,396 167.8 154 174 54 54 32 0.42 0.05
u-238 4,196 145.6 111 153 54 54 471 3.75 0.78
U-232-tr 5,320 270.2 235 278 72 72 1,437 16.25 2.37

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

e
&

Analyzed By: { g é

Checked By:

v 0103



56823-01 AlphaVision Relative Region-Of-Interest (Slope Recalibration)
i
160 l ,.J T | l ]
~ Tracer —
- U-232 7
120— —
P - .
o — —_
3 80 - .
& ~ ]
E U-234 E
- U-238 ' ]
40— ]
Y E
- -235% Z
N i
N VN W NS whotw e s oo M o | .
2880.00 4035.75 5191.50 6347.25 7503.00
keV)

Acquired: 23:08:36 on 22-Dec-97
File: C:\USER\DATA\56823-01.CHN
Sample: 56823DUP1

Energy (

Real Time: 36001.22 s. Live Time: 36000.00 s.
Detector: #1 AL1-01
Type: Uranium-Isotopic
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Alphavision  A36-BEI Ver 1.

Southern Petroleum Laboratories-LAS S576A (ALl)

LAS Child ID:
LAS Parent ID:
Method Type:
Analysis Type:
Acquisition Date:
Aligquot Volume:
Tracer Amount:

—

Detector:
Number of Channels:
Live Time:
Real Time:

Detector Efficiency:
Total Efficiency:

Adj. calibration (keV):
Init. Calibration (keV):

Spectrum File:
Background File:
Calibration File:
Library File:

20

56823-02

56823LCS1

Uranium-Isotopic

Relative Region-Of-Interest
12/22/97 11:09:28 PM
0.50000 g

12.00 dpm.

ALl-02

512

36,000.0 Sec.
36,001.2 Sec.
25.80 &% Chemical Yield:
23.26 &

2,956.97 + 9.1624 * Channel #.
2,956.97 + 9.1274 * Channel ¥.

C:\USER\DATA\56823-02.CHN
C:\USER\BKG\B0297353.CHN
C:\USER\CALIB\E0297295.CHEN
C:\USER\ALPHA\ALPHAVIS.ALB

PEAKS
Energy Centroid Ro1 FWHM  Width Gross
Nuclide (keV} Channel Low High (keV} (keV) Sum
U-234 4,776 198.5 164 207 558 55 1,620
U-235 4,396 157.1 143 163 73 73 91
u-238 4,196 135.2 100 142 92 92 1,791
U-232-tr 5,320 257.9 223 266 73 73 1,698

Note: Background count times are for 86,400 seconds (24 Hours).

Analyzed By:

4/

- e e

12/23/97

9:09:35 AM

90.15 %

-

Checked By:

" T T T 7 " T e i e T e ——

Rt i L T ————

Ll el b ———

BEG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

g2

=
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56823-02 AlphaVision Relative Region-Of-interest (Slope Recalibration) ~
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Acquired: 23:09:28 on 22-Dec-97
File: C:\USER\DATA\56823-02.CHN

Sample: 56823LCS1

Real Time: 36001.24 s. Live Time: 36000.00 s.
Detector: #2 AL1-02
Type: Uranium-Isotopic



AlphaVision A36-BI Ver 1.20 12/23/97 9:10:07 AM
Southern Petroleum Laboratories-LAS 576A (ALl)
LAS Child ID: 56823-03
LAS Parent ID: 56823MBB1
Method Type: - Uranium~Isotopic
Analysis Type: - Relative Region-Of-Interest
Acguisition Date: 12/22/97 11:10:01 PM
Aliquot Volume: 0.50000 g
Tracer Amount: 12.00 dpm.
Detector: ALl1-03
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Time: 36,001.2 Sec.
Detector Efficiency: 23.67 % Chemical Yield: 93.59 %
Total Efficiency: 22.15 %
Adj. Calibration (keV): 2,853.31 + 9.2419 * Channel #.
Init. Calibration (keV): 2,853.31 + 9.2467 * Channel #.
Spectrum File: C:\USER\DATA\56823-03.CEN
Background File: C:\USER\BKG\B0397353.CHN -
Calibration File: C: \USER\CALIB\E0397295.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High (keV) (keV) Sum Sum CPM
U-234 4,776 208.0 173 216 55 55 23 3.33 0.03
U-235 4,396 166.9 153 172 18 18 1 1.25 =-0.00
U-238 4,196 145.3 110 18 18 10 0.42 0.02
U-232-tr 266.9 232 55 55 1,618 22.92 2.66

5,320

Note: Background count times are for 86,400 seconds (24 Hours).

BKG Sum above

is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: ( %

Checked By:

kil
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56823-03 AlphaVision Relative Region-Of-Interest (Slope Recalibration) s
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Acquired: 23:10:01 on 22-Dec-97
File: C\USER\DATA\56823-03.CHN .
Sample: 56823MBB1

Real Time: 36001.22 s. Live Time: 36000.00 s.
Detector; #3 AL1-03

Type: Uranium-Isotopic



AlphavVision

Southern Petroleum Laboratoriaes-LAS

LAS Child ID:

LAS Parent ID:
Method Type: —
Analysis Type: -
Acquisition Date:
Aliquot Volume:
Tracer Amount:

Detector:

Number of Channels:
Live Time:

Real Time:

A36-BI Ver 1.20

56823-04

L10981-35

Uranium-Isotopic

Relative Region-Of-Interest
12/22/97 11:10:51 PK

0.42140 g
12.00 dpm.
AL1-04

512

36,000.0 Sec.
36,001.2 Sec.

12/23/97

576A (ALl)

$9:10:58 AM

Detector Efficiency: 24.73 & Chemical Yield: 85.97 %
Total Efficiency: 21.26 &
Adj. Calibration (keV): 2,828.00 + 9.0888 * Channel #.
Init. Calibration (keV): 2,828.00 + 9.0715 * Channel #.
Spectrum File: C:\USER\DATA\56823-04.CHN
Background File: C:\USER\BKG\B0497353.CHN -
Calibration File: C:\USER\CALIB\E0497296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High {kaV) (keV) Sum Sum CPM
u-234 4,776 214.3 179 222 73 73 1,079 5.00 1.7%
U-235 4,396 172.5 159 178 §5 55 85 0.42 0.09
U-238 4,196 150.5 116 158 58 55 1,034 2.50 1.72
U=-232-tr 5,320 274.2 23% 282 73 73 1,547 16.25 2.55

Note: Background count times are for 86,400 seconds {24 Hours).
is the background counts achieved in 24 hours normalized to the

Analyzed By:

@7

Checked By:

BEG Sum abova

sample count time.

Y
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56823-04 AlphaVision Relative Region-Of-Interest (Slope Recalibration) e
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Acquired: 23:10:51 on 22-Dec-97
File: C\USER\DATA\56823-04.CHN
Sample: L10981-35

Real Time: 36001.24 s. Live Time: 36000.00 s.

Detector: #4 AL1-04

Type: Uranium-Isotopic



Alphavision A36-BI Ver 1.20 12/23/97 9:11:49 AM

Southern Petroleum Laboratories-LAS 576A (ALl)

LAS Child ID: 56823-05

LAS Parent ID: L10981-39

Method Type: b Uranium=-Iesotopic

Analysis Type: - Relative Region-Of-Interest
Acquisition Date: 12722797 11:11:41 PM
Aliquot Volume: 0.20930 g

Tracer Amount: 12.00 dpm.

Detector: AL1-0S

Number of Channels: 512

Live Time: 36,000.0 Sec.

Real Time: 36,001.2 Sec.

Detector Efficiency: 24.29 % Chemical Yield: 80.47 %
Total Efficiency: 19.55 %

Adj. calibration (keV): 2,853.01 + 9.2205 * Channel #.
Init. Calibration (keV): 2,853.01 + 9.1659 * Channel #.

Spectrum File: C:\USER\DATA\56823-05.CHN o
Background File: C:\USER\BKG\B0597353.CHN
calibration File: C:\USER\CALIB\E0597296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM  Width Gross BKG Net
Nuclide (keV) Channel Low High (kaV) (kaV) Sum Sum CPM
U-234 4,776 208.5 174 217 55 55 1,333 9.58 2.21
U-235 4,396 167.3 153 173 18 18 67 0.00 0.11
U-238 4,196 145.7 111 152 55 55 1,266 1.67 2.11
U-232-tr 5,320 267.6. 233 276 L1 55 1,429 21.67 2.35

Note: Background count times are for 86,400 seconds (24 Hours). BRG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

Analyzed By: (1;[7// Checked By: C::)fEEF"
| = w0117



Counts

56823-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) o
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Acquired: 23:11:41 on 22-Dec-97 Real Time: 36001.22 s. Live Time: 36000.00 s.

File: CAUSER\DATA\56823-05.CHN Detector: #5AL1-05

Sample: L10981-39 Type: Uranium-Isotopic



56823-06

AlphaVision Relative Region-Of-interest (Slope Recalibration) e
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Acquired: 23:12:44 on 22-Dec-97
File: C:\WUSER\DATA\56823-06.CHN

Sample: L10981-42

Real Time: 36001.22 s. Live Time: 36000.00 s.

Detector: #7 AL1-07

Type: Uranium-Isotopic



Alphavision A36-BI Ver 1l.20 12/23/97 9:13:40 AM
Southern Petroleum Laboratories-LAS 576A (ALl)
LAS Cchild ID: 56823-~07
LAS Parent ID: L10981~-44
Method Type: - Uranium-Isotopic
Analysis Type: - Relative Reglon-Of-Interest
Acquisition Date: 12/22/97 11:13:31 PM
Rligquot Volume: 0.03200 g
Tracer Amount: 12.00 dpm.
Detector: AL1-08
Number of Channels: 512
Live Time: 36,000.0 Sec.
Real Timae: 36,001.2 Sec.
Detector Efficlency: 25.08 % Chemical Yield: 73.59 &
Total Efficlency: 18.46 %
Adj. calibration (keV): 2,856.23 + 8.8984 * Channel #.
Init. Calibration (keV): 2,856.23 + 8.8701 * Channel #.
Spectrum File: C:\USER\DATA\56823-07.CHN -
Background File: C: \USER\BRG\B0B97353.CHN
Calibration File: C:\USER\CALIB\EO0897296.CHN
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
PEAKS

Energy Centroid ROI FWHM Width Gross BKG Net
Nuclide (keV) Channel Low High {keV) (keV) Sum Sum CPM
uU-234 4,776 215.7 181 224 53 53 2,028 4.58 3.37
U-235 4,396 173.0 159 180 71 71 107 0.00 0.18
u-238 4,196 150.6 116 1s8 53 53 1,937 1.25 3.23
U-232-tr 5,320 276.9 242 285 53 53 1,336 7.08 2.21

- -
- - T . =

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above
is the background counts achieved in 24 hours normalized to the sample count time.

@

Analyzed By:

Checked By: %
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56823-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration) N
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Acquired: 23:13:31 on 22-Dec-97 Real Time: 36001.24 s. Live Time: 36000.00 s.
File: C:\USER\DATA\56823-07 CHN Detector: #8 AL1-08

Sample: L10981-44 ' Type: Uranium-isotopic
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CONTINUING CALIBRATION VERIFICATION
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2/11/97

ALPHA SPEC 576A
Calibration Verification Check
Am-241

b
36823

286.5

12/11/97 3842 278.4 274.6 279.6
12/11/97 3724 285.7 282.2 287.2
12/11/97 3741 293.9 280.5 295.5
12/11/97 3588 287.9 284.7 289.7
12/11/97 3828 283.0 280.0 285.0
12/11/97 2874 303.5 300.0 305.0
12/11/97 2639 297.2 294.0 299.0
12/11/97 3380 286.4 282.5 287.5
12/11/97 3709 288.0 284.5 289.5
12/11/97 3752 283.5 280.3 285.3
12/11/87 4123 289.3 286.0 281.0
12/11/97 2614 292.1 288.9 283.9
12/11/97 2880 289.9 286.6 291.6
12/11/97 3071 288.2 285.3 280.3
12/11/97 3885 287.9 284.6 289.6
12/11/97 3711 294.0 280.8 285.8
12/11/97 3672 289.9 286.8 291.8
12/11/97 3149 291.4 288.2 293.2
12/11/97 3108 290.8 287.7 292.7
12/11/97 3928 286.6 283.7 288.7
12/11/97 3545 289.2 286.1 291.1
12/11/97 3319 287.0 284.0 289.0
12/11/97 2608 291.3 288.1 293.1
12/11/97 3441 288.7 285.5 290.5
12/11/97 3687 288.4 285.2 290.2
12/11/97 3398 285.4 282.0 287.0
12/11/97 3874 288.9 286.0 291.0
12/11/97 2414 285.3 282.1 287.1
12/11/97 2418 289.2 286.2 291.2
12/11/97 2607 301.1 298.3 303.3
12/11/97 2437 298.8 296.7 301.7

lotes : Centroid limits are calibrated centroid channel + 1/3 expected FWHM ({+ 2.5 channels).
OUT indicates the centroid is outside +2.5 channel limit.

active Action ;

Anlst: @kz

Date: _/A-1{-9F

viDiZe6A
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BACKGROUND DETERMINATION
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ALPHA SPEC SYSTEM 1 {576A) BACKGROUND SUMMARY

Most recent uploaded background values

— Counts/24 hours
DET |- u-234 U-235 U-238| FILENAME DATE
1 ] 3 4 B0197346 12/12/97
2 4 2 2 B0297346 12/12/97
3 2 2 B0397346 12/12/97
4 7 1 6 B0497346 12/12/97
5 1 2 4 B0597348 12/12/97
8 5 1 5§ B0697346 12/12/97
7 7 3 4 B0797348 12/12/97
8 7 3 3 B0897346 12/12/97
9 14 8 5 B0997346 12/12/97
10 10 3 3 B1097346 12/12/97
1 15 0 6 B1197348 12/12/97
12 12 3 9 B12973486 12/12/97
13 14 5 2 B1397346 12/12/197
14 14 6 4 B1497346 12/12/187
15 18 3 6 B1597346 12/12/97
16 9 3 7 B16387348 12/12/97
17 7 2 2 B1797346 12/12/97
18 10 8 4 B1897348 12/12/97
19 9 8 7 B1987346 12/12/97
20 10 2 5 B2097346 12/12/97
21 9 4 5 B2197346 12/12/97
22 15 1 8 B2297348 12/12/97
23 12 7 5 B2397346 12/12/97
24 10 4 5 B2497348 12/12/97
25 13 5 8 B2597346 12/12/97
26 1 3 6 B2697346 12/12/97
27 9 2 1 B2797346 12/12/97
28 3 2 2 B2897346 12/12/97
29 6 3 1 B2997346 12/12/97
30 3 2 2 B3087346 12/12/87
31 3 0 3 B31973486 12/12/97
32 8 0 2 B3297346 12/12/97

* Indicates background counts above warning limit of 20 counts/24 hour period for nuclide.

A

AL1BKGSM.XLS
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ALPHA SPEC SYSTEM 1 (576A) BACKGROUND SUMMARY

Most recant uploaded background valuas

-— Counts/24 hours

DET |- _U-234 U-235 U-238{ FILENAME DATE
1 12 1 9 B0O187353 12/19/97
2 12 1 2  B0297353 12/19/97
3 8 3 1 B0397353 12/19/97
4 12 1 6 B0497353 12/18/97
* 5 ° 23 * 0 4 B0597353 12/19/97
6 8 1 4 BOB97353 12/18/97
7 5 1 2 BO797353 12/19/97
8 11 0 3 B0897353 12/19/97
9 14 6 12 B0997353 12/19/97
10 14 2 3 B1097353 12/19/97
1 13 3 8 81197383 12/19/97
12 18 3 7 B1297353 12/19/97
13 5 3 1 81397383 12/18/97
14 14 3 9 B1497353 12/19/87
15 14 1 3 81597363 12/18/97
16 12 3 4 B1697353 12/19/97
17 6 1 6 B17973863 12/19/97
18 1 2 3 B18397353 12/19/97
19 9 3 7 B1997353 12/19/97
20 1 1 4 B2097353 12/19/97
21 LA 0 2 B2197353 12/19/97
22 13 0 7 B2297353 12/19/97
23 7 5 8 82397353 12/19/97
24 7 1 1 B2497353 12/19/87
25 10 0 4 B2597353 12/19/97
26 18 5 8 B26973583 12/19/97
27 15 5 5 B2797353 12/19/97
28 8 2 2 B2897353 12/19/97
29 9 5 5 B29897353 12/19/97
30 13 4 5 B3097353 12/19/97
31 4 0 0 B3197353 12/19/97
32 4 1 3 B3297363 12/18/97

* Indicates background counts above warning limit of 20 counts/24 hour period for nuclide.

Dedector 5 U234 bucKoroand N Sl low enousd to preet
C-d.“’aﬂ'lcf }(OLJ ACiccf'q- L™ b( '“‘4 .2..,. c"F‘é’.\‘:‘-

@ /ya}/‘f?

AL1BKGSM.XLS
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INITIAL CALIBRATION
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LASH

& divigien of SPL

—

' Laboratory Analytical Services
INTERDEPARTMENTAL COMMUNICATION
DATE 10/31/97

TO Document Control DEPT./ BLDG./ Bldg 9 PLANT/
' ORGN. ZONE FAC.
é
FROM Carl Schloesslin DEPT./ 5014 BLDG./ LAS PLANT/ EXT. 242
ORGN. ZONE FAC.

SUBJECT Alpha Spectroscopy System 1 (576A} Calibration

Attached is calibration data for detectors 1-32 of the Alpha Spec System 1 (AL1). This calibration was
performed during October 1997 using AlphaVision software. Included in this package are:

1) Summary of the new energy and efficiency calibration for detectors 1-32. This summary is taken
from LAL-91-LOG-0175-47 to -48.

2) Supporting documentation for the liquid standards and sources used, including copies of notebook
pages substantiating standard dilutions and source certificates.

3) Summary, an IDC dated 3/23/93, of the preparation of in-house standard AC5500.

4) Summary, from LAL-92-LOG-0402, of the cross calibration of AC5500 to a NIST traceable
standard (R-368) provided by Isotope Products, Inc. Included is a copy of the certificate for R-368.

5) Summary of 12-96 verification of AC5500 with R-368, taken from LAL-92-LOG-0402-42.

6 Software calibration report and standard spectrum for each detector.

ce: Andrea Tippett {report production)

vL0134A
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 274327 £ 0.5 years P.0O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November | 1991 12:00 PST.
Source No.: 388-100-1 Coatained Radioactivity: 0.997 uCi.
Description of Solution
&. Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HCI
¢. Carrier content: - Noae added
d. Density: 1.0077
gnom/ml @ 20°C.
Radioi ..
None detectad
Radioactive Danghters
None detectad
Radionuchide Concentration
0.1994 WCilgram.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertuinty of Messtrerent

a. Systematic uncerteinty in instrumeat calibration: #2.0%
b. Random uncertainty in assay: +0.7%
c. Random uncertainty in weighing(s): +0.0%
d. Tota! uncertainty at the 99% confidence levei: +2.7%
NIST Traceahility
This calibration is implicitly traceable to the Natiopal Institute of Standards and Technology.
Notes

1. Nuclear data were taken from *Table of Isotopes®, Seventh Edition, edited by Virginia §. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

' QﬁAerY; CONTROL
PRODUCTS LABORATORIES
1800 No. Keystope Street . -
Burbenk, Califoenis 91504 w0137

(818) 843 - 7000
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ISOTOPE VOLUME DILUTION RECORD
Isotope H}" - l Vendor: Ipe Referen =141 (2:00 FST
Total Activity: ¢- ?7’5“ C‘ Vendor ;0_‘2_5’__—_&0_:' Receive Date: ZQ‘ 30 - 199 |
Total wt.(g) 5'-0007 M&&@Cm#[ﬁ?ﬁ&& —G:lﬂwz(fu‘ﬁ 432.7 -+o5gu.¢~

' 44267 x 105 4
ACtiViW UN'TS/Q a. ti?qga't‘é:----CC)nvertEd 1o dpmig 7 &L_LI_NE“J%_% (mm

...............................................

PRIMARY DILUT!ON: Prepared volum

Date: 5"6’?2- Preparer’'s Name. (]—s! %%Icﬂv

. 5 ..
Decay corrected activity: . 4267 X (0> dpm/g (* if <100yr decay correct to preparation date)

a-
.

6 3.5¢66 5 ¢ Balance wt check done (_f
c: Wt. Volumetric + source: 6<P 470 g Dituent: A . & N [+ CJ

d: Wt. of source transfered {c-b}: 4 7 23 _r 9 e: Wt of diluent + source: {0C- ‘rL 1g

f: Vol. of diluent + source: (©° mL g Activity of dilution (a*d/e): /‘J( A dpmig

Density (e/f): M( & g/mL it Activity by volume (g*h): 2 1700 26 Pm ?/
G /

b: Wt. of Volumetric:

=

-226 - bo - AT14.57 Y, = 9fco
9 -22 / PC/ 4 /f/fPQ

Dilution Log Book ID:

........................................

Date: 5’6’ 7» Preparer’'s Name,

wity:_Z 8¢ 4ﬁrmr o( (0 pC
A: Decay corrected activity:__/ e it <100yr decay corr ct 10 preparat:on date)

B: Wt. of Volumetric: P)/IL 9 Balance wt check done (M{
C: Wt. Volumetric + source: fJ/H g Dilwent: O/ N HNC3
D: Wt. of source transfered: h}/ﬂ— g E: Wt of diluent + source : [\f { g
F: Vol. of source transferred: { mL G: Vol. of diluent + source : Q..ﬁ_ mL

X

I: Activity by volumdA* F/ «(H*l) or {A*D/E):

Dilution Log Book iD: ?J ~226 _ (3

Reviewed in_ﬂg Date:_ﬂZZZL
74 ,

i Activity of dllutlon (A* F/E) ALZ}} dpm/g I: Density (EfG): Z &
[

UL D138
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+iCC0PY UF Toz JZATIFICATE
.o~ 3 3ciNG MAILED TO YOU UNDER
SEPARATE COVER.

National Institute of Standards X Tecimology M\CQ%

-~ ertificate

Standard Reference Material 4320
Radioactivity Standard

Radiocnuclide

Source ldentification
Source description

Solution composition
Nominal mass

Radiocactivity concentration
Referance time

Overall uncertainty

Alpha-particle-emitting impurities
(Activities at reference time)

Half life

Measuring instrument

Curium-244

SRM 4320

Liquid in 5-mL flame-sealed glass ampoule
Curium-244 in l-molar nitric acid,

5.2 grams

57.4 Bq g}

1200 EST April 1, 1989

t (1)

0.87 percen

3cp:  0.004 Bg/g + 50% ‘@

18.10 + 0.02 years ¥’

4xa liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research,
Ionizing Radiation Division, Radiocactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
March, 1989

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

"Notes on back

L0139
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ISOTOPE WEIGHT DILUTION RECORD

uY
Isotope: C"" ? Yendor: A}l ST Referenca ann 4 -(-89
Total Activity: - Vendor 1D;_SRm {32 Receive Dat::a‘% 1z
Total wt.igt = 53 M&.@N Cert. # 5€m Y320t%_ 3.1 1. o:.\}
Activity UNITS/g S14 ﬁ;: ----gconverted to dpm/g S4449 . Receiver's Nama: o} { vy M
T.81R | 2
U — RT3 L LA AL 4ok
| ‘ Detny carnativs €7 R ~Ted

Date: 2%3—)[1: Prepargr’'s Name. A‘j““}/é«b \ : 3444 C-?btb'b) = l‘ib(a."( A

a: Decay corracted activity: 2 29464 dpm/g {* if <100yr decay correct to prep. date}™* 'f

b: Wt. of Volumetric: Wa g ) 713
¢ Wt. of Volumatric: 5
c: Wt. Volumetric + source: Aa g T imdNDs
~ 17[ _
d: Wt of source transfered {(c-b): S.382 0 Diluent: M Hao 2
o: Total wt, @ 100 mLmark:___1 12. 43 0 —-— -
_ & 'gj‘z LP’:&;.:&M“ of Commerca
f: Activity of dilution {a*d/e-b}: 135,57 dpm/g wan wa
24
g: Density (g/mL) ={e-b/100 mLy: __J- 1243 T Radionsinlty Blaneure
A Date

h: Activity by volume = (f*gl _ 15242 =97 "gpm/mL SFM 4329

, . qa- l CAUTION
Dilution Log Book ID:_hA), - 353 -5 !-| - RADIOACTIVE

O"‘r-—
Working Level Dlution:
Date: 23 /9% ‘Preparer's Name. A'}""" //ts'& SL
i
A.corrected activity: I35 .57 dpm/g ({from f: above)
B: Wt of source transfered: d. 13146 g Diluent: i-},-.q Ha Dz
C: Total weight of Dilution : 3.4 0
7
D: Activity of dilution A*B/C: L. 71971 = X ?dSm/g
E: Density of Diluent: [ (234 g/mL 4 MHNO’ = 1.1294 & 0007 g/mL
F: Activity by Volume = D°E 1519 dpm/mL € .Dc-cq Corrected o
Dilution Log Book ID: LAL “11-’35’5-_5'1'-;]\ -2 -9
AD
(

—



AAOOLY

U.8. Environmaental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuciear Radiation Assessmaent Division

W

Calibration Certificate

Description

rrnceut ndarwase | PLUTONIUR-239 wr] 2.4x104 vears |
Nomnal sctrny I 52 Il ngn; eunt]'

Nommal volumg E mi n smpouie/bottis Aumber 2510-~1

Measuremant Activily of principal radionuclide

Actrvity pov gram of thig selsien

(118 [{ nano «] | Plutonium239

0 0400 howrs PSTen | December 13, 1990 -

Activity of daughter radionuciide

The prstpsl Sty wad -SCEomplrved 41 the quoted lime by
[ 1 == e

o the Ssugteer nucise | ]

Total mass of this selution

— -

Method of measurament

The activity of the primary solution was measured
by an internal gas flow proportional counter.

The activity of the dilution was measured by
licquid scintillation counting.

Usatul Lite
Thig ru-fﬂudﬂl Nt acared ihraugh E Rt lvey bince n wos Ootsrned by EMSL.LY

Wa recommend Ihet thie saivton sheuid Aot be vied sfier L I

L0141



Purity The manufacturer states that activities other than that of the principal nuclide
' and of its daughter nuclides, if sny, were estimated/known to be:

|§ See remarks le?:arrhn::n % | of the princip.al activity

{2 "z’:.ﬂ;" % | of the principal activity
3 :":.‘,h,;n % | of the principal sctivity

The activity of impurity (1) is not {2} is not (3) is not
incluced in the quoted figures of the principal activity,

Random Errors

The precision of this standard was such that tha certified valus of the radiosctive -

concentration of the principsl activity had a standard error (sm) not greater than ¢ 13 %

{The 99.7% confidence timits are given by t(sm) whete t is obtained from the student ? factor
for the degres of freedom (n-1)}.

The maximum uncertainty dus 10 the assessable systematic errors (dilution, counting, and -
known uncertainty of the standard; is obtained by the ssparate arithmatic summation of the
positive and negative systematic srror ( +4 =~ §° ). Thess have been estimated not to exceed

I¢2 7 *.“lsz‘-
the overall uncertainty (often called accuracy) is an eimate of the possible divergence of

the quoted result from the true vaiue. It is 8 combination of random error [t(nml] at the 99.7%
confidence limits and the worst case estimate of the systematic srrors ( +8, <3°)

The overail uncertainty is thersfors caicuiated on the basis of + [tism) +4], - [itam) +5]

and is |¢3 ] s_. l- 2,1 ilcﬂhoquotodndiomincomnmtion.

Decay Schemes This standardization is based on the following sssumptions of the pringiple nuclide, its
dsughter nuclides and impurities {no aliowance for error in these sssumptions or the
sssumption of quoted haif-lifs have besn included in the statement of accuracy sbove).

Plutonium=-239 and impurities were assumed to decay 100 percent
by alpha emission.

Chemicsl Carrier content per gram of solution: Other componaents:

Composition

of Solution 4M Nitric acid

Prussrvative:

Remarks Ny
Pu-238 0.033% of the total activity
Pu-240 4,6x10-3% of the total activity

IMPURITIES:  Pu-~241 1.5x20"3% of the total activity
Pu-242 8.8x107%% of the total activity
Pu-244 6.2x10"% of the total activity

L0142

Date Cenrtificate Prepared %]‘_J&L /
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ISOTOPE VOLUME DILUTION RECORD

9 lsotope:_ﬁ(_‘zj.l vander, EFA Reference Date: © 40 2SI /243
Total Activity: 57 #aes € Vendor 10:_23(0 =] Recsive Date: & -26-(93
Total we.lg) S _ NIST traceable YN Cert # :K_Moi‘gwu
Activity UNITS/g [hmu_aév--convened to dpm/g ;é{ Eé iver's Nam

PRIMARY DILUTION: Prepsead by volume . AtO

Date: ?t 23('2’ Preparer’'s Namae. LT

a: Decay corrected activity: 26 (7 é dpm/g {* if <100yr decay correct to preparation date)

b: Wt. of Volumatric: _é |.2254% g Balance wt check done (1

¢: Wt. Volumetric + source: ﬁ] 5322 0 iluent: N

d: Wt. of source transfered {c-b): L. Cobf g e Wt. of diluent + source: {{ Z- ﬁfg] 0
f: Vol. of diluent + source: __{ 0D mL g: Activity of dilution (a*dfe): _ /305 dpmig

‘ h: Density (e/); [+ (28T gimL i Activity by volume (g*h): __ (469 dpm/mL

Dilution Log Book ID: 9/ - [7?-53 (7"225'27:9
'bmm:fmd ¥4

Working Level Dilution: Prepared by volume
Date: f['?'}[ ?/ Preparer’s Name, !i %M S:ZQ

A: Dacay corrected activity: / ‘1‘6 ? dpm/mi {* if <100yr decay correct to preparation date)
B: Wt. of Volumetnc. N(a g Balance wt check done {_)
C: Wt. Volumetrie + source: ___~N/A g Dilyent: M N0 ) 2
D: Wt. of sourca transfered: U/‘q g E: Wt of diluent + source : __ N /4 o

F: Vol. of source transferred: [-O mL G: Vol. of diluent + source : __ {00 mL
H: Activity of dilution (A*F/E): )‘Uﬁ' dpm/g I: Density (E/G): N {4 g/mL
I Activity by volumeH'l) or (A*D/E): /‘f 7 dpm/mL

1

Dslutron Loo Book ID: ?/_/??‘5% Wﬂv ‘?/"22_5' ~272

DGG
9 eanev:éd by: cﬂoﬂ/\ Date: 4_&_{7&_3*

vt 0143



INTERDEPARTMENTAL COMMUNICATION

oatf 03.23.93
T i 81./ 8LOG. 1 PLANT/
° Russ, Tery, File  BLEN. I0NE FAC.
FROM  Bob s\v:boda ( 705?7.1 26-14 8LOG.7 a1 PLANT/ ¢ 01 EXT. 54
QRGN. 10NE EAC.

SUBJECT: Preparation of LAL Efficiency Source for Calibration

As 1lphs spec, source was prepared in a geomelry that was identical 1o the samples. Le. aclivities
of sources were microprecipitaled onto 8 Tullryn Filter, The isotopes used Am-241, Cm-244, nd Pu-239,
duplicated those of the NIST (foil mounied) Cedified Source. The following uble identifies the LAL
sourves used and the smounis used although these activities sre only relative end will be cross calibrited

1gainst the NIST (foil) source,

[solope LAL # dpm/g I wA. trans. I ol dpm NIST ID
kit S .
S S B el
Am-241 91-225-60-4 = 9300 ~.3g ~ 2500 Isotope..
Products
Cm-244 $2-353-51-1 135.6 11,4063 1546.4 SRM 4320
Pu-239 91-199-53-1 1308 1.3291 1734.5 EPA- SRM
$10-1

AL r : -

The supporting documentation on the source dilution and NIST certificate (if applicable) is altached.

FQRM LESC 426-2
VL0144
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CERTIFICATE OF CALIBRATION
MIXED NUCLIDES STANDARD SOURCE

Radionuclide A: Pu-239
Radionuclide B: == Am-241
Radionuclide C: Cm-244

Haif Life (Pu-239): (2.411 + 0.003) x 104 years

Haif Life (Am-241): 432.7 £ 0.5 yeass
Haif Life (Cm-244): 18.11 + 0.02 years
Contsined Radicactivi
Pu-239: 6.0409 uCi
Am-241: 0.0398 aCi
Description of Source
a, Capsule type:

b. Nature of active deposit:
¢. Active diameter/volume:
d. Backing:

e. Cover:

Method of Calibration

Customer: LOCKHEED ENGINEERING & SCIENCES Co

The source was sssayed by alpha spectrometry using a surface barrier detector.

Uncextainty of Measorement
a. Systematic uncertzinty:
b. Random uncertainty in assay:
¢. Random uncertzinty in weighing:

d. Total uncertainty at the 99 %Bconfidence level:

NIST Traceability

P.O. No.: 061.AB1245
Catalog No.: Custom
Reference Date: December | 1991
Source No.: - R-368
Cm-244: 0.0449 aCi
Total Activity: 0.1256 uCi
Planchet
Elactrodepositad and diffusion bonded oxides
22 mm CAUTION!
Platimum clad nickel  * g Nt amg O
None ACTIVE AREA
None detectad -
Pu-239 Am-241 Cm-244
1.7% 1.7% 1.7%
1.3% 1.3% 1.1%
0.0% 0.0% 0.0%
3.0% 3.0% 2.8%

This calibration is implicitly traceable to the National Institute of Standards aod Technology.

Notes

1. Nuclear data were takea from "Table of Isotopes®, Seveath Edition, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the.blind assay (and later NIST certification) of Standard
Reference Materinls. (As in NRC Regulatory Guide 4.15)

. ISOTOPE PRODUCTS LABQRATORIES

1800 N. Keystons Street.,
Burbmnk, Californiz 91504
(818) 843 - 7000

QuALITY CoO OL

IPL Ref No. 388-103 Ut (0145




‘Lockheed Analytical Laboratory

Notebook No. L&-q2Z Lo ~0HO2.

PROJECT ) o [ L . SSTEM ContinuedFromPage__dﬁ[__
' ' iK2AT) el —~
] | L
AN N-fousz| 2-Audiabe Mﬁl I nd MADE | iasialls Pt 2
| | ! ,ﬂ- i 24t Wé ez Debos|T |of
i 22| y 22 | Aldet aN A mJJn ?Jf 2=
1 -Plr v 74TIAG \THE ST \J"H! (S0 Dy o 2D A 7?@
f b houm fiteey The | pebpohTE. EE Bl r{ﬁ‘- TR AosaTn,
1 I &’ y 41 L%éré+ . e AND Bragsn N A 4k
| e Dsst | Lol I Y
i I
l ks LA £ | s Then |ihoss -caviparen! 76 A AIST
| RACABLE S0ULCE | PALCAdETy Eedopn | Tiarpre. Al Nict s,
supce Ao, A-3 L A5 focodist !
| 26 e it fdsTermea,
,P)/z-’ ED # 26 (4 ( %NMq s AN (FENCL?
L~ Lidudaren (52 ea clusied Phd Arfctesnd Aat- |-
| Q_a_z‘_ctgw N Adredsist| | gzl e N
RUEL iz -] 24y AVG
1y : et 10784 | do2bd lpbzsls| (o
JEE, Ro 0273 | 00275| 00247 | | 0272,
L
3 2) heespd) Aadired @ |Suele G| Wb, SFAIciEN () ARl
S 'u‘lW A ED T A ESul T 7 Dell A T.ZP [ <hia .
Tigdyg (o) (3/3/43)
ek & | pups | fympul | em-ziy
SN Pes FiT M | Al | | f4ez
o v 2 iE 1424
SR .
) ‘*5)/2-31(9 e @ BHeus 4 *‘r::t mFo{ “:‘IT.IM E¥E,
| A b dermn |2 died Nieodne | sl peb Er|(Bdmaant i
| TR CEA ey
L e sl | emgu
Pept. F7° Aoilile 001]13 2oU7] (001A
010114 o.mh ooWS! o1
i Continued on Page
Read and Understood By b l’ U 1 4 6
QM _3_'[11{3;7’_ 99&74&_ A
Signed Nafe




e e PGy oAl LADOPALORY Notebook No. LAL-2-Lpi-oeloZ ==~

&=

yPROJECT Continued FromPage ___{
[ [
Y) ACEECO ronaTen (2 ’ A k2ot 3)
A o lehed | u'ﬁﬁ'_mg& 7| T | DETERaalg
PN 4F nuree],
T el 3/3/95)
1239 | -41 M2y ]
Penw | AT , %% _L%
i 19 2 Y54
B)|lasd T |Flom 2) ladn 4} Bvezdcar | (doo Z T )
(P < 2 ,lsiﬁ’
gér.wq . 244
K IAT Wil24 29 1903 o
T B 61 | | 439 [N
MACSA2® VoanTed fsl SHELE W | A | beTer: T%gs AT
3/4j44 (15/43]_Cod-2e) o | USED (1a5m (oadach
= @@% UETS MERLAP \oft P Y s FLT‘ |
eyt 4 ?— “TERMNG GFfirieey dF|sHele | A
40 Lot oo aduE e e lw i e pd A caindad L
AR L 1
2 I+ | EFE Ne7i - =T+ APE
OS] 1L |28 3 oA S| | 241
38 ARETE RTINS ,
03 -2 7 15 LY l 2 1 50’{
a4 | | .ds20] Ll | 25 4 | 482 |
g5 | 12748 7 2407) 255
EARFZ 9| | 273 22| 2105
a7l 1 .41d, 9 2D 34|
@ ‘ Z%q'q 2 2, 32 Ao
#9 1.4197 Z{ 2535
114 12687 . 2720
Wl | 2687 2 YAl
21 1273 24| | 1507
" Cantinued on Page ,/jg
Read and Understood By - )
w0147



e e il m i — = —,

42 Notebook No. _°2"°2

PROJECT _ACSS 00 Crogs g&l:ﬁ“‘leﬂ Continuedl’-'mml?lgo_&h___
r 1 1 . rrrrrr7rr+ ++r-rrrerrrg vt o3 v T

AC5500 Cross Calibration With isotope Products R-368

On 12-4-96 to 12-5-36 an activity verification of AC5500 was performed by cross calfibration with Isotope Products |
electrodeposited foil source R-368. AC5500 is an in-house micro-precipitated standard made and cross calibrated
with R-368 in March '95. This cross calibration is to verify that the integrity of AC5500 has remainsd unchanged
and can still bs used to calibrate the aipha spectroscopy systems.

Like the March '95 calibration, the two standards are each counted on two different shelves to eliminate geometry
differances between the micro-precipitated and foil source. Shelf G and K are approximately 1 and 1.5 inches
from the detector face respectively. Detector 5 of the Octete (AL2) was used for the cross calibration.

R-368 Counting Efficisncy
Cm-244 Am-241 Pu-239 Average STD
ROI - Shelf G 0.0418 0.0420 0.0422 0.0419 0.0003
PS&F - Shelf G 0.0412 0.0392 0.0404 0.0403 0.0010
ROI - Sheif X  0.0179 0.0179 0.0179 0.0179 0.0000
PS&F - Sheif K  0.0177 0.0168 0.0171 0.0172 0.0004

ACBE500 dpm on 3/3/93 using R-368 Average Efficiency
Cm-244 Am-241 Pu-239

ROI-Shef G 1433 4008 1721
ROI - Sheif K 1484 3999 - 1724
PS&F - Shelf G 1490 4000 1732
PS&F - Shelf K 1545 3984 1695

Using the Peak Search & Fit results above the average activities of AC5500 on 3/3/93 are:

Cm-244: 16518 dpm ~>> 1503 dpm inital calibration.
Am-241: 3992 dpm --> > 3861 dpm inital calibration.
Pu-239: 1714 dpm ->> 1707 dpm inital calibration.

The results batwean this calibration and the initial calibration of AC5500 agree very closely. ACS500 can
continue to be used for calibrating detectors. The activities of the initial calibration will continue to be
used as the known activities.
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AlphaVision

A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY / EFFICIENCY

Standard Name:
Certification Date:
Sample Type: =
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum Flle:
Background File:
Library File:
Certificate File

New Calibration:
Oold calibration:

New Efficiency:
0ld Efficiency:

PEAKS

_ Energy Activity
Channel (maV)

ACS5500
3/ 3793 12:00:00 PM
Calibration

Ahgsolute Peak Search And Fit
10/22/97 2:31:41 PM

AL1-01

D1 calibration
512

1,800.00 Sec.
1,801.14 Sec.

C:\USER\CALIB\E0197295.CHN

- C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

------------- Regults =———-—mcmmem e

2,880.9526 + 9.0146 * Chn.
2,889.2100 + 8.9829 * Chn.

23.25 %
23.85 %

USED IN CALIBRATION
Gross Bkg Net

DPM FWHM Count Count Count

10/22/97

CALIBRATICON

3:01:51 PM

—————— i

———— T — T —— —————— 1 T s ol o Wl o T T ] T T ' v - T T . 8 {8 o e -t -
- ——— -

3 Cm=244

Obs: 324.37 5.8050 1,491.15 6.79

8,710.50 0.00 B&,710.50

Exp: 324.37 5.8050 1,503.00

Peak Efficiency:

23.07 %

s Pu-239

Obs: 252.31 5.1554 1,720.46

6.82 12,000.34

Exp: 252.31 5.1554 1,707.00

Peak Efficiency:

23.44 &%

———— S S LR o D S i e . B o i e v

|c-22-92

T T [ D A e S S 7ot i A S

—— — et e o
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Counts

0STC1H

E0197295 AlphaVision Absolute Peak Search And Fit

3880 I | 1 | l | 1 ]

t Apm-2ul :

n Fuz 75 eV .

[ N ]

2010} -

1940|— —

N Pu-239 E

970 - Cm-244 -

_ 3

N ]

N J l | .
2880.00 4033.75 5187.50 6341.25 7495.00

Energy (keV)

Acquired: 14:31:41 on 22-Oct-97
File: C:\USER\CALIB\E0197295.CHN
Sample: AC5500

Real Time: 1801.14 s. Live Time: 1800.00 s.
Detector; #1 AL1-01
Type: Catibration



AlphaVigion

ENERGY /

Standard Name:
Certification DaEg:
Sample Type: -
Analysis Type:
Acquisition Date:

Detactor:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

Naw Calibration:
0ld Calibration:

New Efficiency:
0ld Efficiency:

A36-Bl Ver 1.20
Southern Petroleum Laboratories-LAS

576A (ALl)

EFFICIENCY

ACS5500
3/ 3/93 12:00:00 PM
Calibration

Abgscolute Peak Search And Fit
10/22/97 4:22:09 PM

AL1-02

D2 calibration
512

1,800.00 Sec.
1,801.26 Sac.

C:\USER\CALIB\E0297295.CEN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB
Results
2,956.9705 + 9.1274 * Chn.
2,951.3101 + 9.1079 * chn.

25.80 %
25.68 %

PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count
: Cm=-244
Qbsa: 312.03 5.8050 1,495.31 5.66 9,689.69 0.00 9,689.69
Exp: 312.03 5.8050C 1,503.C0
Peak Efficiency: 25.66 %
: Pu-239
Obs:  240.86 5.1554 1,715.73 5.86 13,275.77 0.00 13,275.77
Exp: 240.86 5.1554 1,707.00

Peak Efficiency:

Calibrated By:

g ‘5:7¢£~1a.ggil jo~22-97

25.93 %

10/22/97

4:52:18 PM

CALIBRATION

GiL0151



EQ297295 AlphaVision Absolute Peak Search And Fit

- .
[ Al’" -‘_“\ _
- oz |
_ + 'y _
3315— —
@ -
S 2210 - -
Q - -
O - .
I~ Pu-239 . _
1105} Cm-244 .
S B A -
2956.00 4124.25 5292.50 6460.75 7629.00
- Energy (keV)
¢ Acquired: 16:22:09 on 22-Oct-97 Real Time: 1801.26 s. Live Time: 1800.00 s.
~  File: C:\USER\CALIB\E0297295.CHN Detector: #2 AL1-02
~  Sample: AC5500 : Type: Calibration



Alphavision  A36-BI Ver 1.20 10/22/97

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY/EFFICIENCY CALIBRATION

Standard Name: AC5500

Certification Dafe: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: ' Absolute Peak Search And Fit

Acquisition Date: 10/22/97 5:30:52 PM

Detector: AL1-03

Group: D3 Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.16 Sec.

Spectrum File: C:\USER\CALIB\E0397295.CHN

Background File: '

Library File: C:\USER\ALPHA\ALPHAVIS.ALB

Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
-------------------------- Results =—======——r—reecer e ————

New Calibration: 2,853.3140 + 5.2467 * Chn.

0ld Calibrations 2,861.3601 + 9.2143 ~ Chn.

New Efficiency: 23.867 %

0ld Efficiency: 24.56 %

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count

1: Cm-244
Oba: 319.21 5.8050 1,509.97 5.30 8,978.20 0.00 8,978.20
Exp: 319.21 5.8050 1,503.00
Peak Efficiency: 23.78 %

: Pu-239
Obs: 248.96 5.1554 1,699.08 4.94 12,063.39 0.00 12,063.39
Exp: 248.96 5.1554 1,707.00
Peak Efficiency: 23.56 %

- - —— i
Lt L R el Ty ——
-

calibrated By: L Sibiver s 102397

6:01:02 PM

LY S p——
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Counts

'E0397295

veTn

AlphaVision Absolute Peak Search And Fit

7587.00

4400 | | T | | - ]
- ‘ .
- i,m €6 eV a
- | ’ ]
3300} -
: | *
2200{— -
E Pu-239 -
1100 - Cm-244 B
: 3
; ;
C 1 | | ﬂk 1 -
2853.00 4036.50 5220.00 ' 6403.50
Energy (keV)

Acquired: 17:30:52 on 22-Oct-97
File: C:\USER\CALIB\E0397295.CHN
Sample: AC5500

Real Time: 1801.16 s. Live Time: 1800.00 s.

Detector: #3 AL1-03
Type: Calibration



AlphaVision

ENERGY /EFFICIENCY

Standard Name:
Certification Datm:
Sample Type: -
Analysis Type:
Acquisition Dataea:

Detactor:

Group:

Number of Channela:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

New Calibration:
014 Calibration:

New Efficiency:
0ld Efficiency:

A36~BI Ver 1.20Q
Scuthern Petroleum Laboratorias-LAS

------------- Results ———---c--mmommmem

10/23/97
576A (AL1)

CALIBRATION

ACS5500

3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Fit
10/23/97 11:33:30 AM

AL1-04

D4 Calibration
512

1,800.00 Sec.
1,801.22 Sec.

C:\USER\CALIB\E0497296.CHN

C: \USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

12:03:39 PM

2,827.9951 + 9.0715 * Chn.
2,832.6799 + 9.0442 * Chn.

24.73 %
25.14 %

PEARKS USED IN CALIBERATION
Energy Activity Gross Bkg Net
Channel (maV) DPM FWHM Count Count Count CPM
3 Cm=-244
Obs: 328.17 5.8050 1,505.09 5.64 9,347.96 0.00 9,347.96 311.60
Exp: 328.17 5.8050 1,503.00
Peak Efficiency: 24.76 %
: Pu-239
Obs: 256.56 5.1554 1,704.63 5.46 12,643.08 0.00 12,843.08 421.44
EXp: 256.56 5.,1554 1,707.00
Peak Efficiency: 24.69 %
Calibrated By: Z 5. > 1023457

vL 155



Counts

9¢T0n

EC497296 AlphaVision Absolute Peak Search And Fit

4620 - | ‘ i ‘ [ ‘ [ R
- i‘.:ii‘l‘w e -

- T3
3465|— -]
- ~
2310{— —
T~ Pu-239 ;

| | L | | | 1 B

2827.00 3988.00 5149.00 6310.00 7471.00
Energy (keV)

Acquired: 11:33:30 on 23-Oct-97
File: C:\USER\CALIB\E0497296.CHN
Sample: AC5500

Real Time: 1801.22 s. Live Time; 1800.00 s.
! Detector: #4 AL1-04
: Type: Calibration



AlphaVision A36-BI Ver 1.20 10/23/97
Southern Petroleum Laboratories~LAS S576A (ALl)

ENERGY /EFFICIENCY

Standard Name:
Certification Date:

Sample Type: =
Analysis Type:
Acgquisition Date:

Detector:

Group:

Number of Channels:
Live Tima:

Real Time:

Spectrum File:
Background File:
Library Fille:
Certificate File:

ACS5500

3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Pit
10/23/97 12:15:06 PM

ALl-0E

D5 Calibration
512

1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\B0557296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALE

CALIBRATION

12:45:16 PM

New Calibration:
0ld calibration:

New Efficiency:
0ld Efficiency:

Results ——
2,853.0110 + 9,1659 * chn.
2,853.8501 + 9.1299 = Chn.

24.29 %
24.13 %

PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg Net
Channel {meV) DPM FWHM Count Count Count

: Cm-244

QObe: 322.06 5.8050 1,489.91 6.16 9,090.47 0.00 9,050.47
Exp: 322.06 5.8050 1,503.00 :

Peak Efficiency:

24.08 %

: Pu-239

——— e s e e e S L L Y P T ——

-
- D e T D e o . A

Obs: 251.19 5.1554 1,721.87 5.82 12,545.71 0.00 12,545.71
Exp: 251.19 5.1554 1,707.00

Peak Efficiency:

24.50 %

Calibrated By: < 5(/‘-‘4:..4,3 10-23*37

L0157



Counts

gST0N

E0597296 AlphaVision Absolute Peak Search And Fit

4160 ' — — | ; ]
~2M A ]
Fj::‘" . 72 ke V N
N )
3120 - h -
2080{- =
- B
t Pu-Hzag N
1040 } i Cm-244 _,:‘
~ 7
- i
- ]
- r | | | K i ]
2853.00 4026.00 5199.00 6372.00 7545.00
Energy (keV)

Acquired: 12:15.06 on 23-Oct-97
File: C:\USER\CALIB\E0597296.CHN
Sample: AC5500

Real Time: 1801.20 s. Live Time: 1800.00 s.

t

Detector: #5 AL1-05
Type: Calibration



AlphaVision A36~BI Ver 1.20 10/23/97 1:42:33 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY / EFFICIENCY CALIBRATION

Standard Name: AC5500 .

Certification DaEE: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Absolute Peak Search And Fit

Acguisition Date: 10/23/97 1:12:14 PM

Detactor: ALl-06

Group: DE& Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.22 Sec.

Spectrum File: C:\USER\CALIB\EQE97296.CHN

Background File:

Library File: C: \USER\ALPHA\ALPHAVIS.ALB

Certificate File: C:\USER\ALPHA\ALPEAVIS.ALB

——— e ——— Results -—-=—=--—— e
New Calibration: 2,836.0671 + 9.3801 * Chn.

0ld calibration: 2,837.8999 + 9.2988 * Chn.

New Efficiency: 24.68 % -
0ld Efficiency: - 2558 A4 agpplicebie - Deteror ALi-cb i35 Q@ New de Fet +0r

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel (meV} DPM FWHM Count Count Count CPM
1: Cm-244
Obsz 316.51 5.8050 1,497.95 5.48 9,285.37 0.00 9,285.37 309.51

Exp: 316.51 5.8050 1,503.00
Peak Efficiency: 24.60 %
2: Pu-239
Obs: 247.26 5.1554 1,712.74 5.69 12,678.43 0.00 12,678.43 422.61
Exp: 247.26 5.1554 1,707.00
Peak Efficiency: 24.76 3

P —— T e B 0 U e S S S S S S T i A S S S S e S S T = -
e e e e e e
——————— i

calibrated By: L Sl [p-23-97

L0159



Counts

E0697296

097070

4420

AlphaVision Absolute Peak Search And Fit

33156

2210

1105

C | [ I T ]
-:— frhm = N eV ¥ ;
- H -
L B
- Pu-239 -
_ Cm-244 -
- .
E I | | ]
2836.00 4036.50 5237.00 6437.50 7638.00
Energy (keV)

Acquired: 13:12:14 on 23-Oct-97
File: C:\USER\CALIB\E0697296.CHN
Sample: AC5500

Real Time: 1801.22 s. Live Time: 1800.00 s.

t

Detector: #6 AL1-06
Type: Calibration



Alphavision A36~BI Ver 1.20 10/23/97
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: ACS5500
Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: Calibration

Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/23/97 1:58:17 PM
Detector: AL1~07

Group: D7 Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: . 1,801.02 sec.

Spectrum File: C:\USER\CALIB\E0797296.CHN
Background File: '

Library Pile: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
e ——————————————— ——- Regultg «-——---ermrrromcomme o
New Calibration: 2,827.1787 + 8.7891 * Chn.
Old Calibration: 2,832.7800 + 8.7674 * Chn.
New Efficiency: 20.87 %

0ld Efficiency: 21.08 %

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel {meV) DPM FWHM Count Count Count

T - S o iy T o - A — A i
s e Lo T pp——

: Cm-244 .
Obs: 338.80 5.8050 1,490.70 5.37 7,815.5%6 0.00 7,8l15.56
Exp: 338.80 5.8050 1,503.00
Peak Efficiency: 20,70 %

—— — v - S o T L 4 Y e U S Sl e S e 7y

2: Pu-239
Obs: 264.90 5.1554 1,720.97 5§.57 10,774.98 0.00 10,774.98
Exp: 264.90 5.1554 1,707.00
Peak Efficiency: 21.04 %

Calibrated By: 4 jLJ\L‘,.,,_’,_ZL; 10-25-97

2:28:30 PM

——

oLo161



Counts

EQ797296

AlphaVision Absolute Peak Search And Fit

3560~ T | T | 1 | T
u ]
o Am-24Y _
- = 67 e TR
2670 —
- h .
1780|— =
" ]
E Pu-239 s
- | ]
” | J L | k | l ]
2827.00 3952.00 5077.00 6202.00 7327.00
_ Energy (keV)
S Acquired: 13:58:17 on 23-Oct-97 Real Time: 1801.02 s. Live Time: 1800.00 s.
S File: C:\USER\CALIB\E0797296.CHN r Detector: #7 AL1-07
& Sample: AC5500 : Type: Calibration



AlphaVision

A36-BI Ver 1.20

10/23/97

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /JEFFICIENCY

Standard Name:
Certification Date:
Sample Type: =
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channela:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

CALIBRATION

ACS5500

3/ 3/93 12:00:00 PM
Caljibration

Absolute Peak Search And Fit
10/23/97 2:32:34 PM

AL1-08

D8 Calibration
512

1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\E0897296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPHA\ALPHAVIS.ALB
Rasults

3:02:42 PM

. ke Sl e s e e s

New Calibration: 2,8556.2324 + B8.8701 * chn.
Old Calibration: 2,851.7600 + 8.8516 * Chn.
New Efficiency: 25.08 % =
0ld Efficiency: 25.29 %
PEAKS USED IN CALIBRATION
Energy Activity Gross  Bkg Net
Channel {meV) DPM FWHM Count Count Count CPM
: Cm-244 )
Obs: 332.43 5.8050 1,532.03 5.71 9,525.63 0.00 9,525.63 317.52
Exp: 332.43 5.8050 1,503.00
Peak Efficiency: 25.23 %
2 Pu-239
Obs: 259.20 5.1554 1,696.75 5.65 12,765.14 0.00 12,765.14 425,50
Exp! 259.20 5.1554 1,707.00
Peak Efficiency: 24.93 %
Calibrated By: i ;M | 0-23-97

v 0163



Counts

v3T010

EQ897296 AlphaVision Absolute Peak Search And Fit

4280 i 1 1 T | 1 B

B vy ;

l: ,?WH:' 2 eV N .
3210 T
2140— -

E Pu-239 .
1070 E_ Cm-244 -

k 0 | ! | ) L | .

2856.00 3991.25 5126.50 6261.75 7397.00
Energy (keV)

Acquired: 14:32:34 on 23-Oct-97
File: C\USER\CALIB\E0897296.CHN
Sample: AC5500

Real Time:; 1801.20 s. Live Time: 1800.00 s.
Detector: #8 AL1-08
Type: Calibration



AlphaVision

ENERGY /EFFICIENCY

A36-BI Ver 1.20
Southern Petroleum Laboratories-LAS

§76R (AL1)

10/23/97

CALIBRATION

Standard Name: AC5500

Caertification Date: 3/ 3793 12:00:00 PM

Sample Type: = Calibration

Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/23/97 3:32:27 PM
Detector: AL1-0%9

Group: D1l Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.28 Sec.

Spectrum File:
Background File:
Library File:
Certificate File:
New Calibration:
0ld calibration:

25.61 %
25.61 %

New Efficiency:
0ld Efficiency:

PEAKS USED I

Energy Activity

N

C:\USER\CALIB\E0997296.CHN

C: \USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB
------------- ReBults
2,941.5534 + 8.9245 * Chn.
2,941.9500 + 8.9245 * Chn.

CALIBRATION

Gross
Count

5,588.75

Bkg Net
Count

5:48:40 PM

e e s o o —— T ] P S Y o S S B T

T T . ] o — T T s 4 ol o o o o o A Y D o B S S L8 e i i Ym0 e e

o ——— S € R " T I T S T G e " R e e o AL S - -~
e ————— -

5.76 13,224.78

— —— S —— U T T S e 7 T oy - . S A S =
T — ———— e S - ke &b

Channel {meV) DPM FWHM
: Cm-244
Obsa: 320.80 5.8050 1,450.41 6.02
Exp: 320.80 5.8080 1,503.00
Peak Efficiency: 25.40 %
2: Pu-239
Obs: 248.02 5.1554 1,721.30
Exp: 248.02 5.1554 1,707.00
Peak Efficiency: 25.83 %
Calibrated By: C’ J;;4Liw14»élc

L0165



E0997296 AIphaVision Absolute Peak Search And Fit

4380 | l I I T T | )
Am.z‘-ll :
— fwamT 72 aed 1 ' |
3285 —
2 F -
S  2190{— =
3 n .
- .
- Pu-239 ~
1095} — Cm-244 ]
E i
- .
5 X :
| | 1 | | .
2941.00 4083.25 5225.50 6367.75 7510.00

- Energy (keV)
e Acquired: 15:32:27 on 23-Oct-97 Real Time: 1801.28 s. Live Time: 1800.00 s.
= File: C:\USER\CALIB\E0997296.CHN Detector: #9 AL1-09
- Sample: AC5500 ‘ Type: Calibration



A36~BI Ver 1.20 10/23/97

AlphaVision
Southern Petroleum Laboratoriee=LAS 576A (ALl)

ENERGY /EFFICIENCY

CALIBRATION

Standard Name:
Certification Dafe:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

New Callilbration:
0ld calibration:

New Efficiency:
0ld Efficiency:

ACS500
3/ °3/983 12:00:00 PM
Calibration

Absolute Peak Search And Fit

10/23/97 6:06:29 PM
AL1-10

D2 Calibration

812

1,800.00 Sec.
1,801.24 Sec.

C:\USER\CALIB\E1097296.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

---------------- Results ~=rm-mmcemrm e —————

2,943.6394 + 8.8584 * chn.
2,944.5801 + 8.8487 * Cchn.

24.92 %
24.62 %

PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg Net
Channel {meV) DPM FWHM Count Count Count
1: Cm-244
Obasa: 323.01 5.8050 1,490.84 5.91 9,332.52 0.00 9,332.52

Exp: 323.01 5.8050 1,503.00

Peak Efficiency:

2: Pu-23%

Obse: 249.68 5.1554 1,720.81

24.72 %

§.95 12,864.18 0.00 12,864.18

Exp: 249.68 5.1554 1,707.00

Peak Efficiency:

—— —— A T —————— T e = o s = — i = T o

Calibrated By:

25.12 %

[€-23-97

6:36:41 PM

311.08

viL 0167



E1097296 AlphaVision Absolute Peak Search And Fit

3840 T | [ 1 I \ | ]
_ Am-24t _]
: Fuha =75 ke | ’ :
2880 —
- i -
£ - ]
S 1920— e
0o B _
O - .
C | l L 1 l\ | -

S 2943.00 4076.75 5210.50 6344.25 7478.00

= ' Energy (keV)

g quuured: 18:06:29 on 23-Oct-97 Real Time: 1801.24 s. Live Time: 1800.00 s.
File: C:\USER\CALIB\E1097296.CHN Detector: #10 AL1-10

Sample: AC5500 ' Type: Calibration



AlphaVision A36-BI Ver 1.20 ' 10/23/97 7:21:25 PM

Southern Pstroleum Laboratories=LAS §76A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: ACS5500

Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/23/97 6:51:16 PM
Detector: ALl-11 .

Group: D3 calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.22 Sec.

Spectrum File: C: \USER\CRLIB\E1197296.CHN
Background File:

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
—-—— -— Ragulty ——wreecccemc e e e ————
New Calibration: 2,911.7139 + 9.1019 * Chn.
0ld Calibration: 2,923.8701 + 9.0660 * Chn.
New Efficiency: 24.05 %

0ld Efficiency: 24.14 »

PEARKS USED IN CALIBRATION

Energy Activity Gross  Bkg Net
Channel (meV) DPM FWHM Count Count Count

: Ccm-244 .
Obs: 317.87 5.8050 1,500.24 6.18 9,060.95 0.00 9,060.95
Exp: 317.87 5.8050 1,503.00
Peak Efficiency: 24.00 %

2: Pu-239
Obs: 246.51 5.1554 1,710.13 5.83 12,334.61 0.00 12,334.861
Exp: 246.51 5.1554 1,707.00
Peak Efficiency: 24.09 &

Calibrated By: e ﬁ%ﬁ,’b y0-23-977

UiL0163



Counts

yerenn

E1197296 AlphaVision Absolute Peak Search And Fit

4220 [ l [ I T T
PO ]
u P> 7212l X _|
3165 - —
- H **
2110 —
E Pu-239 :‘
- ]
1055 E_ Cm-244 _i
- ]
L I l | Il\ | |

2911.00 4076.00 5241.00 6406.00 7571.00
Energy (keV)

Acquired: 18:51:16 on 23-Oct-97
File: C:\USER\CALIB\E1197296.CHN
Sample: AC5500

Real Time: 1801.22 s. Live Time: 1800.00 s.

Detector: #11 AL1-11
Type: Calibration



Alphavision  A36-BI Ver 1.20 10/27/97
Southern Petroleum Laboratories-LAS S76A (ALl)

ENERGY /EFFICIENCY CALIBRATICON

Standard Name: AC5500
Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/27/97 9:37:17 RM
Daetector: ALl1-12

Group: D4 Calibration

Number of Channels: 512

Live Time: .1,800.00 Sec.

Real Time: 1,801.24 Ssec.

Spectrum File: C:\USER\CALIB\E1297300.CHN
Background File: _

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C: \USER\ALPHA\ALPHAVIS.ALB
- s m .- Results ~~e-—em
New Calibration: 2,887.8369 + 9.0059 * Chn.
0ld Calibration: 2,896.7600 + B.9785 * Chn.
New Efficiency: 25.21 %

0ld Efficiency: 25.32 %

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count

A P e e S e S O S L L R L - e S 2 A1 A S 7 T S S o - Y A Ak e e e e e

: Cm-244
Obs: 323.91 5.8050 1,483.67 §5.00 9,392.45 0.00 9,392.45
Exp: 323.91 5.8050 1,503.00
Peak Efficiency: 24.89 %

2: Pu-239
Obs: 251.79 5.1554 1,728.95 5.10 13,075.88 0.00 13,075.88
Exp: 251.79 5.1554 1,707.00
Peak Efficiency: 25.54 %

T ——— o 2 T S b o T T Y T G T T = e S T - s ol oy - -
- e A ———

calibrated By: Z _5;4%:23@ j0-27-972

10:08:03 AM

———— o e ek

———— i gt

- ——— i
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Counts

E1297300

AlphaVision Absolute Peak Search And Fit

4800 = 1 I T ‘ I j I ]
E A“-zul :
-~ punnz STV =
- T
3600 — —]
2400|— =
- ]
- Pu-239 .
1200 e |
f :
S A o
2887.00 4039.75 5192.50 6345.25 ‘ 7498.00

- Energy (keV)
- Acquired: 09:37:17 on 27-Oct-97 Real Time: 1801.24 s. Live Time: 1800.00 s.
= File: C:\USER\CALIB\E1297300.CHN Detector: #12 AL1-12
N Sample; AC5500 Type: Calibration



AlphavVision

Al6-BI Ver 1.29
Southern Petroleum Laboratories-LAS

ENERGY /EFFICIENCY

10/27/97
576A (ALl)

CALIBRATION

it

11:06:30 AM

- —=== REBUltE —=---——mem e e e e

New Efficie
0ld Efficie

Standard Name: ACS500

Certification Date: 3/ 3783 12:00:00 pM
Sample Type: - Calibration

Analysis Type: Absolute Peak Search And F
Acquisition Date: 10/27/97 10:36:20 AM
Detector: ~ AL1-13 ,

Group: D5 cCalibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.16 Sec.

Spectrum File: C:\USER\CALIB\E1397300.CHN
Background File:

Library File: : C:\USER\ALPEA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
New Calibration: 2,923.3704 + 8.7937 * Chn.
Old calibration: 2,933.6799 + B8.76855 * Chn.

ney: 23.31 %
ney: 22.81 %

PEAKS USED IN CALI

BRATION

Energy Activity Gross Bkg Net
Channel (meV}) DPM FWHM Count Count Count CPM
1: Cm-244
Obs: 327.6% 5.8050 1,497.75 5.84 B8,764.36 0.00 8,764.36 292.15
Exp: 327.69 5.8050 1,503.00
Peak Efficiency: 23.22 %
23 Pu~239
Obe: 253.82 5.1554 1,712.96 5.64 11,975.03 0.00 11,975.03 39859.17
Exp: 253,82 5.1554 1,707.00
Peak Efficiency: 23.39 %
calibrated By: Z ,52,A£s4-.29a CJO=T-9Y
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E1397300

AlphaVision Absolute Peak Search And Fit

3860 _. ] I I | I l i R

- _

| m,zu! :

E anm-: 71tV ' ]

2895 |— .

’_— —

| ]

P - .
E 1930/ —
O — _
o » ]
~ Pu-239 B

065 :__ Cm-244 __E
S | ; 1 o

2923.00 4048.50 5174.00 6299.50 7425.00
Energy (keV)

PaTON

Acquired: 10:36:20 on 27-Oct-97
File: C:\USER\CALIB\E1397300.CHN
Sample: AC5500

Real Time: 1801.16 s. Live Time: 1800.00 s.
Detector: #13 AL1-13
Type: Calibration



AlphaVision

A36-BI Ver 1.20Q

10/27/97

1:16:11 PM

Southern Petroleum Laboratories~LAS 576A (ALl}

ENERGY /fEFFICIENCY

Standard Name:
Certification Dage:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

ACS5500
3/ 3/93 12:00:00 PM
Calibration

Absclute Peak Search And Fit
10/27/97 12:45:29 PM

ALl1-14

D6 Calibration
512

1,800.00 Sec.
1,801.18 Ssec.

C:\USER\CALIB\E1497300.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPEA\ALPHAVIS.ALB

CALIBRATION

New Calibration:
0ld Calibration:

New Efficiency:
0ld Efficiency:

PEAKS

Energy Activity
(maV)

Channel

1: Cm-~244

Obs: 325.03 5.8050

Results
2,920.7354 + 8.8738 = Chn.
2,918.8999 + B8.8787 * chn.

23.50 %
23.55 %

Exp: 325.03 5.8050 1,503.00

Peak Efficiency:

2:  Pu-239

USED IN CALIBRATION
Groes Bkg Net
DPM FWHM Count Count Count CPM
1,500.63 6.02 8,853.46 0.00 8,853.46 295.12
23.46 %
6.11 12,050.68 0.00 12,050.68 401.69

Obs: 251,83 5.1554 1,709.70
Exp: 251.83 5.1554
Peak Efficiency:

1,707.00

23.54 &%

Calibrated By:

L S ohter s

/16-29-3~>

——— T
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Counts

E1497300 AlphaVision Absolute Peak Search And Fit

3840 , i i | .

n ! -

E Am-2at E

|-_.. Car il = ‘75. eV | ' :

2880 | — =

— N ]

1920{— -

E N

"~ Pu-239 ]

9605}- Cm-244 ]

- i

N ]

C 1 | L 1 7
2920.00 4055.75 5191.50 6327.25 7463.00

Energy (keV)

Acquired: 12:45:29 on 27-Oct-97
File: C:\USER\CALIB\E1497300.CHN
Sample: AC5500

2LT0D

Real Time: 1801.18 s. Live Time: 1800.00 s.
Detector; #14 AL1-14
Type: Calibration



Alphavision A36-BI Ver 1.20 10/30/97
Southarn Patroleum Laboratories-LAS 878A (ALl)

ENERGY fEFFICIENCY CALIBRATION

Standard Name: AC5500

Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: = Calibration

Analysis Type: Absolute Peak Search And Fit

Acquisition Data: 10/30/97 11:48:19 AM

Detector: ALl1-15

Group: D7 cCalibration

Number of Channels: 512

Live Time: 1,800.00 sec.

Real Time: 1,801.26 Sec.

Spectrum File: C:\USER\CALIB\E1597303.CHN

Background File:

Library File: C:\USER\ALPHA\ALPHAVIS.ALB

Cartificate File: C: \USER\ALPHA\ALPHAVIS.ALB
—— e m e —————— Resultg —m—c—mmm e e

New Calibration: 2,%06.6572 + 8,9681 * Chn.

0ld Calibration: 2,906.5901 + 8.9758 » Chn.

New Efficiency: 26.00 %

0ld Efficiency: 25.56 %

PERAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel (meV} DPM FWHM Count Count Count

H Cm-244
Obs: 323.18 5.8050 1,488.40 7.89 9,712.64 0.00 9,712.64
Exp: 323.18 5.8050 1,503.00

Peak Efficiency: 25.75 %

2: Pu-239
Obe: 250.75 5.1554 1,723.58 8.04 13,441.12 0.00 13,441.12
Exp: 250.75 5.1554 1,707.00
Peak Efficiency: 26.25 %

T — ——— " o W S . T A A S P S S o v T T T T ol T S = e o
- =t

. —— - — T T S A T . W

12:18:27 PM
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E1597303 AlphaVision Absolute Peak Search And Fit

3700 I ] 1 1 ! ]
E Am-241 B
- ure™$0 5 AR
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o n .
» Pu-239 _
B Cm-244 ]
925 —
” ]
- ]

_ | l | | il

2906.00 4053.75 5201.50 6349.25 7497.00
. Energy (keV)
-«  Acquired: 11:48:19 on 30-Oct-97 Real Time: 1801.26 s. Live Time: 1800.00 s.
< File: C:\USER\CALIB\E1597303.CHN Detector: #15 AL1-15
" Sample: AC5500 ' Type: Calibration
&



Alphavision A36-BI Ver 1.20 5 10/27/97 3:105:56 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: ACS5500
Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Absolute Peak Search And Fit
Acgquisition Date: 10727797 2:35:47 PM
Detector: ALl1-16

Group: D8 Calibration

Number of Channels: 512

Live Time: 1,800.00 Ssec.

Real Time: 1,801.26 Sec.

Spectrum File: C:\USER\CALIB\E1657300.CEN
Background File:

Library Pile: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
————— Results —-—
New Calibration: 2,899.0061 + 9.0091 *= Chn.
0ld Calibration: 2,905.7500 + 8.9896 * Chn.
New Efficiency: 25.44 %

0ld Efficiency: 25.20 &

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkyg Net

Channel {maV) DPM FWHM Count Count Count CPM
1l: Cm=-244 )
Obs: 322.56 5.8050 1,492.61 $.11 9,535.12 0.00 9,535.12 317.84

Exp: 322.56 5.8050 1,503.00
Peak Efficiency: 25.27 &
2: Pu-239
Obs: 250.46 5.1554 1,718.80 5.11 13,117.75 0.00 13,117.75 437.26
Exp: 250.46 5.1854 1,707.00
Peak Efficiency: 25.62 %

- ———
e, S s e S . e S S i v - i

Calibrated By: 4 54/‘1-.‘_..42 10-87..?7
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E1697300 AlphaVision Absolute Peak Search And Fit

4600 - T l ; l T l |
- - :
- purn» 67 <V 'y .
3450 — —
g F ﬁ -
S 2300 ]
3 o _
o — . _
[ Pu-239 -
1150 1 Cm-244 B
- _
I~ _
L l ' ! : | K b ]

2899.00 4052.00 5205.00 6358.00 7511.00
Energy (keV)
- Acquired: 14:35:47 on 27-Oct-97 Real Time; 1801.26 s. Live Time: 1800.00 s.
< File: C:\WUSER\CALIB\E1697300.CHN Detector: #16 AL1-16
= Sample: AC5500 - Type: Calibration
&



Alphavision A36-BI Ver 1.20 10/28/97 9:42:13 AM
Seythern Petroleum Laboratoriea-TAS 578A (Abl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: ACS500

Certification Date: 3/ 3793 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Absolute Peak Search And Fit
Acquisition Date: 10/28/97 9:08:19 AM
Detector: AL1-17

Group: D1 Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.26 sec.

Spectrum File: C:\USER\CALIB\E1797301.CHN
Background File: .

Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Regults —~———c-rmmm e e
New Calibration: 2,902.1436 + 8.8079 * Chn.
0ld Calibration: 2,902.1399 + 8.8079 * Chn.
New Efficiency: 24.40 %

0ld Efficiency: 24.40 %

PEAKS USETD IR CALIBRATION

Energy Activity Gross Bkyg Net
Channel (meV) DPM FWHM Count Count Count CPM
1l: Cm-244
Obs: 329.57 5.8050 1,474.38 6.01 9,032.88 0.00 9,032.88 301.10

Exp: 329.57 5.8050 1,503.00
Peak Efficiency: 23.94 %
2: Pu-23%
obse: 255,82 5.1554 1,73%9.50 6.50 12,733.06 0.00 12,733.06 424.44
Exp: 255.82 5.155%4 1,707.00
Peak Efficiency: 24.87 %

T T S M S S D s S o S g . Sy e S S o T T S M B S e S S S e S o =
e e e o g e kS iy S Ay s =

Calibrated By: jgf'gggaglugn=¢-£i,£> (0 -2 93
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Counts

E1797301

AlphaVision Absolute Peak Search And Fit
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2902.00 4029.25 5156.50 6283.75 7411.00
Energy (keV)

Z8TNN0

Acquired: 09:08:19 on 28-Oct-97
File: C:\USER\CALIB\E1797301.CHN
Sample: AC5500

Real Time: 1801.26 s. Live Time: 1800.00 s.

t

Detector. #17 AL1-17
Type: Calibration



AlphaVision A36-BI Ver 1.20 10/28/97 11:15:51 aM
Southarn Petroleum Laboratories-LAS 576A (ALl)

ENERGY/EFFICIERCY CALIBRATION

Standard Name:
Certification DaEE:
Sample Type: -
Analysis Type:
Acgquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File

New Calibration:
Cld calibration:

New Efficiency:
0ld Efficiency:

PEAKS

ACS500
3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Fit
10/28/97 10:45:41 AM

ALl1-18

P2 Calibration
512

1,800.00 Sec.
1,801.20 Sec.

C:\USER\CALIB\E1897301.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

------------- ReBUltE ————--—- e

2,918.3606 + 8.8737 * Chn.
2,925.0000 + 8.8488 » Chn.

23.73 %
23.44 %

USETD IN CALIBRATION

Energy Activity Gross Bkg Net

Channel (maV}

DPM FWHM Count Count Count

- —————————" - W - T i . . T T - T . . S ] i Al —— T

3 Cm-244

Obs: 325.30 5.8050 1,487.58B

Exp: 325.30 5.8050 1,503.00

Peak Efficiency:

23.48 %

A s . S o s D D L S S D D S S D S A . Y S S L L M o o S S 20— R o o S R D

3 Pu-239

Obs: 252.10 5.1554 1,724.51

Exp: 252.10 5.1554 1,707.00

Peak Efficiency:

23.97 %

e . T . W A e S St . T - ————
—_— bt i | p——

Calibrated By:

v 0183



Counts

E1897301

78T0N

AlphaVision Absolute Peak Search And Fit

3800 T l [ ‘ T [ |
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E ALY —
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2850 |— -
1900{— —
E Pu-239 i
- Cm-244 -
950 |— T
- .
- .
L ! 1 ] | & | N
2918.00 4053.75 5189.50 6325.25 7461.00
_ Energy (keV)
Acquired: 10:45:41 on 28-Oct-97 Real Time: 1801.20 s. Live Time: 1800.00 s.
File: C:\USER\CALIB\E1897301.CHN t Detector: #18 AL1-18

Sample: AC5500

Type: Calibration



AlphaVision

ENERGY /EFFICIENCY

Standard Name:
Certification Dajg:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum Pile:
Background File:
Library File:
Certificate File

A36-BI Ver 1.20
Southern Petroleum Laboratories-LAS S78A (ALl)

10/28/97

ACS5500

3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Fit
10/28/97 11:39:23 AM

AL1~19

D3 calibration
512

1,800.00 Sec.
1,801.12 sec.

C:\USER\CALIB\E1997301.CEN

C:\USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPHA\ALPHAVIS.ALB

12:05:39 PM

CALIBRATION

Results -

New Calibration:
01ld Calibration:

New Efficiency:
old Efficiency:

2,913.5676 + 8.8476 * Chn.
2,916.8301 + 8.8430 * Chn.

21.84 %
22,27 %

PEARAKS USED IN CALIBRATION
Energy Activity Grosa Bkg Net
Channel {meV) DPM FWHM Count Count Count
H Cm-244
Obsa: 326.80 5.8050 1,484.88 6.70 8,143.10 0.00 8,143.10
Exp: 326.80 5.8050 1,503.00
Peak Efficiency: 21.58 &
2: Pu-239
Obs: 253,38 5.1554 1,727.58 6.77 11,319.68 0.00 11,319.¢68
Exp: 253.38 5.1554 1,707.00

Peak Efficiency:

. S s S o S o S

Calibrated By:

22,11 %

lo-28-97

440185



E1997301 AlphaVision Absolute Peak Search And Fit
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2913.00 4045.25 5177.50 6309.75 7442.00
- Energy (keV)

- Acquired: 11:39:23 on 28-Oct-97 Real Time: 1801.12 s. Live Time: 1800.00 s.
= File: C\USER\CALIB\E1997301.CHN ! Detector: #19 AL1-19
&  Sample: AC5500 ~ Type: Calibration



Alphavision

ENERGY /EFFICIENCY

Standard Name:
Certification Dage:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum Flle:
Background File:
Library File:
Certificate File

A36-BI Ver 1.20
Southern Petroleum Laboratories-LAS

New Calibration:
0ld cCalibration:

New Efficiency:
0ld Efficiency:

10/28/97 1:11:48 PM

576A (AL1)

CALIBRATION

ACS500
3/ 3/93 12:00:00 PM
Calibration

Absalute Peak Search And Fit

10/28/97 12:41:32 PM
AL1-20

D4 Calibration

512 '

1,800.00 Sec.
1,801.08 Sec.

C:\USER\CALIB\E2097301.CHN

C: \USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPHA\ALPHAVIS.ALB
Resultse
2,914.8015 + B.8593 * Chn.
2,920.2800 + B.B380 * Chn.

———— i —— e i = 7 o e e e L e sl ey P S o o o

20.98 %
20.87 %

PEAKXKS USED IN CALIBRATION
Energy Activity Gross Bkg Net
Channel {meV) DPM FWHM Count Count Count CPM
: Cm-244 . )
Obs: 326.23 5.,8050 1,477.41 6.28 7,7B0.32 0.00 7,780.32 259,34
Exp: 326.23 5.8050 1,503.00
Peak Efficiency: 20.62 %
2: Pu-239
Obs: 252.91 5.1554 1,736.07 6.52 10,923.47 0.00 10,923.47 364.12
Exp: 252.91 5.15854 1,707.00

Peak Efficiency:

21.33 %

Calibrated By:

o —— ot o T e i) T L - e T o T e o e . S — . o
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E2097301

Counts

YRTQIN

AiphaVision Absolute Peak Search And Fit

3180 | l I
- ]
E Am-24 E
- FWI"M.’- 7% W r ' |
2385 — -
1590 |— -
E Pu-239 E
795 :_ Cm-244 B
| el | \\ | .
2914.00 4047.75 5181.50 6315.25 7449.00
Energy (keV)

Acquired: 12:41:32 on 28-Oct-97 ,
File: C:\USER\CALIB\E2097301.CHN
Sample: AC5500

Real Time: 1801.08 s. Live Time: 1800.00 s.

t

Detector: #20 AL1-20
Type: Calibration



AlphaVision Ad6-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY

Standard Name:
Certification Dage:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

/J EFFICIENCY CALIBRATION

AC5500
3/ 3/93 12:00:00 PM
Calibration

Abaolute Peak Search And Fit
10/28/97 2:30:53 PM

AL]l-21

D1 cCalibration
512

1,800.00 Sec.
1,801.32 Sec.

C: \USER\CALIB\E2197301.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

New Calibration:
0ld Calibration:

New Efficiency:
014 Efficiency:

2,895.1458 + 9.0369 * Chn.
2,504.8000 -+ 9.0265 * Chn,

26.14 %
25.54 %

PEAKS USED IN CALIBRATION

Energy Activity Gross Bkg Net

10/28/97

~=== R@BUlLE ——mewe—ce-——see—cem—————

3:01:02 PM

Channel (meV) DPM FWHM Count Count Count CPM
: Cm~244
Obs: 321.55 5.8050 1,489.66 5.47 9,775.30 0.00 9,775.30 325.84
Exp: 321.55 5.8050 1,503.00
Peak Efficiency: 25.91 %
2: Pu-23%9
Obs: 249.67 5.1554 1,722.15 §.57 13,502.50 C.00 13,502.50 450.08
Exp: 249.67 5.1554 1,707.00
Peak Efficiency: 26.37 ¢
Calibrated By: < ,gc//\.f_._f,,{._-_-; jozy 7
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Counts

E2197301
4680 | | i I 7
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AlphaVision Absolute Peak Search And Fit
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2340 _
Pu-239 :
1170 Cm-244 ;
| | | | & | .
2899.00 4055.50 5212.00 6368.50 7525.00
Energy (keV)

Acquired;: 14:30:53 on 28-Oct-97
File: C:\USER\CALIB\E2197301.CHN
Sample: AC5500

Real Time: 1801.32 s. Live Time: 1800.00 s.

t

Detector: #21 AL1-21
Type: Calibration



A36-BI Ver 1.20 10/30/97

AlphaVision
Southern Petrolsum Laboratories-LAS 576A (ALl)

ENERGY / EFFICIENCY

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library Flle:
Certificate File:

AC5500
3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And Pit
10/30/97 11:03:55 AM

AL1=-22

D& Calibraticn
512

1,800.00 Sec.

1,801.20 Sec.

C:\USER\CALIB\E2257303.CHN

C: \USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPEA\ALPHAVIS.ALB

11:34:08 AM

CALIBRATION

—— o o e

Results -

New Calibration:
0ld Calibration:

New Efficiency:
0ld Efficiency:

PEAKS

2,896.8826 + 8,9701 * Chn.
2,903.8701 + 8.9501 * Chn.

23.96 %
24.08 &

USED IN CALIBRATION

Energy Activity Groesg Bkg Net
Channel (meV) DPM FWHM Count Count Count
1: Cm=-244
Cbe: 324.20 5.8050 1,479.38 6.07 8,898.81 0.00 8,898.81
Exp: 324.20 5.8050 1,503.00
Peak Efficiency: 23.59 %
2: Pu-239
Obs: 251.78 5.1554 1,733.83 6.07 12,463.64 0.00 12,463.64
Exp: 251.78 5.15%4 1,707.00

Peak Bfficiency:

24.34 %

Calibrated By:

L Sitlocasdi

l0-30-57

—— ————— = — ——

———— — ——— " . s
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Counts

C6TNIN

E2297303

AlphaVision Absolute Péak Search And Fit

3800 | | t | T T T ]

: Aw\—’l‘-l\ :

- Pk 7416V TR

2850 _‘

n W ]

: z

1900 — —

— T

_Lt Pu-239 _

950 :—:_ Cm-244 ]

C j | | | N
2896.00 4044 .00 5192.00 6340.00 7488.00

Energy (keV)

quuired: 11:03:55 on 30-Oct-97
File: C:\USER\CALIB\E2297303.CHN
Sample: AC5500

Real Time: 1801.20 s. Live Time: 1800.00 s.
! Detector: #22 AL1-22
' Type: Calibration



Alphavieion A36-BI Ver 1.30 10/30/97 40i49:51 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: AC5500
Certification Date: 3/ 3793 12:00:00 PM
Sample Type: — Calibration
Analysis Type: Absclute Peak Search And Fit
Acguisition Date: 10/30/97 10:19:42 AM
Detector: ALl1-23
Group: D7 calibration
Number of Channels: 512
Live Time: 1,800.00 sec.
Real Time: 1,801.24 sec.
Spectrum File: C:\USER\CALIB\E2397303.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
-------------- Results —~————mem e e
New Calibration: 2,932.0684 + 8.9143 * Chn.
0ld Calibration: 2,937.8601 + 8.9012 * Chn.
New Efficiency: 24.65 % -~
Old Efficiency: 24.73 %

PEAKS USED IN CALIBRATION

Energy Activity Grosse Bkyg Net
Channel (meV) DPM FWHM Count Count Count CPM
1: Cm-244 .
Obs: 322.28 5.8050 1,479.64 5.56 9,156.49 0.00 9,156.4595 305.22

Exp: 322.28 5.8050 1,503.00
Peak Efficiency: 24.27 %
2 Pu-239
Obe: 249.41 5.1554 1,733.53 $.50 12,819.96 0.00 12,819.96 427.33
Exp: 249.41 5.1554 1,707.00
Peak Efficiency: 25.04 %

- — o — —— — ey S e . o e S e
— ———— . i o o o o e e S . e v S S e

0L 0183



Counts

P6T0N

£E2397303 AlphaVision Absolute Peak Search And Fit

4160 T I | | | l T
o2 .
- Pz b Y r .
3120[- | -
2080 — ]
N Pu-239 7]
- Cm-244 -
1040 | -
.
! | i1 ﬂ\ I T

2932.00 4073.00 5214.00 6355.00 7496.00
Energy (keV)

Acquired: 10:19:42 on 30-Oct-97
File: C:\USER\CALIB\E2397303.CHN
Sample: AC5500

Real Time:; 1801.24 s. Live Time: 1800.00 s.
Detector: #23 AL1-23
Type: Calibration



Alphavigion

A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS

ENERGY /JEFFICIENCY

Standard Name: ACE500
Certification Date: 3/ 3793 12:;00:00 PM
- Calibration

Sample Type: -
Analysis Type:
Acguisition Date:

Absclute Peak Search And Fit
10/30/97 9:42:28 AM

Detector: ALl~-24

Group: D8 Calibration
Number of Channela: 512

Live Time: 1,800.00 Sec.
Real Time: 1,801.24 Sec.

10/30/87
576A (AL1)

10:12:36 AM

CALIBRATION

Spectrum File: C:\USER\CALIB\E2497303.CHN

Background Flle:

Library Flle: C: \USER\ALPHA\ALPHAVIS.ALB

Certificate File:s C:; \USER\ALPHA\ALPHAVIS.ALE

------ —————m e — e — e s e e ——n s e~ REBULEE o
New Calibration: 2,912.0034 + 8.B565 * Chn.

0ld Calibration: 2,916.5100 + 8.8485 * Chn.

24.72 %
25.37 %

New Efficiency:
0ld Efficiency:

PEAKS USED IN CALIBRBATION
Energy Activity Gross Bkg Net
Channel {meV) DEH FWHNM Count Count Count CPM
s cm-244
Obsa: 326.65 5.8050 1,493.79 6.01 9,267.40 0.00 9,267.40 308.91
Exp: 326.65 5.8050 1,503.00
Peak Efficiency: 24.57 &
: Pu-239
Obhs: 253.31 5,1584 1,717.4¢ 5.99 12,733.14 0.00 12,733.14 424.44
Exp: 253.31 5.155%4 1,707.00
Peak Efficiency: 24.87 %
Calibrated By: VAR 77 VO l0-32-97

0L 01935



E2497303 AlphaVision Absolute Peak Search And Fit

M ' | ' | ! | | :
-
- - A -2 ]
N punm= T 1Y ' .
3135|— —
: :
2 - -
S 2090\ — )
Q [~ -]
O - .
- Pu-239 ]
- .
1045 1— Cm-244 ]
N ! | l | & | ]
2912.00 4045.50 5179.00 6312.50 7446.00

< E Energy (keV)
< Acquired: 09:42:28 on 30-Oct-97 Real Time: 1801.24 s. Live Time: 1800.00 s.
- File: C:\USER\CALIB\E2497303.CHN Detector: #24 AL1-24
@ Sample: AC5500 ' Type: Calibration



AlphaVision

ENERGY /JEFPPFPICIENCY

Standard Name:
Certification Date:
Sample Type: -
Analyais Type:
Acguisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate File:

A36~-BI Ver 1.20
Southern Petroleum Laboratories-LAS 576A (ALl)

CA

ACS5500

3/ 3/93 12:00:00 PM
Calibration

Absolute Peak Search And F
10/30/97 8:53:36 AM

ALl1-2S

Dl calibration
512

1,800.00 Sec.
1,801.30 Sec.

C:\USER\CALIB\E2597303.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPHA\ALPHAVIS.ALB

10/30/97 9:23:45 AM

LIBRATION

it

Repults

New Calibration:
0ld Calibration:

2,502.9405% + 8.9668 * Chn,
2,907.9600 + 8.9572 * Chn.

New Efficiency: 26.24 %
0ld Efficiency: 26.38 %
PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg -Net
Channel {meV) DPM FWHM Count Count Count CPM
1: Cm-244
Obs: 323.64 5.8050 1,503.09 5.25 9,898.87 0.00 9,898.87 329.96
Exp: 323.64 5.8050 1,503.00
Peak Efficiency: 26.24 %
2: Pu-239
Obs: 251.20 5.1554 1,706.90 5.73 13,433.60 0.00 13,433.60 447.79
Exp: 251.20 5.15854 1,707.00

Paak Efficiency:

26.24 %

- ——— —— —— -

Calibrated By:

L Sehbve > [©~30-9

0197



Counts

867010

—aid £ IVUI : AlphaVision Absolute Peak Search And Fit

4660 ~ T I T ‘ T l ! .

: Awn b4 $ Y :

- cwnu= 0 ¥ ' -
3495 —
2330} ]

— Pu-239 |
1165 :—___, Cm-244 __E

C J f | j k | T

2902.00 4049.50 5197.00 6344 50 7492.00
Energy (keV)

Acquired: 08:53:36 on 30-Oct-97

File: C:\USER\CALIB\E2597303.CHN
Sample: AC5500

Real Time: 1801.30 s. Live Time: 1800.00 s.
Detector: #25 AL.1-25
Type: Calibration



A36-BI Ver 1.20 10/30/97 8:45:36 AM

AlphavVisiocn
Southern Petroleum lLaboratories-LAS G576A (ALl)

ENERGY JEFFICIENCY CALIBRATION

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

Daetector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum Flle:

AC55Q0
3/ 3/93 12:00:00 PM
Calibratiocn

Bbsolute Peak Search And Fit
10/30/97 8:15:26 AM

AL1-26

D2 Calibration
512

1,800.00 sec.
1,801.30 Ssec.

C:\USER\CALIB\E2697303.CHN

Background File:
Library Flle: C:\USER\ALPHA\ALPHAVIS.ALB

Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB
e o o e e e —————— e ——————— === REBULILE =me—mmcmcm e ccc s cm—— —————————
New Calibration: 2,912.2061 + B.946% * Chn.
©ld Calibration: 2,917.6499 + B.9278 * Chn.

25.92 %
25.83 %

New Efficiency:
0ld Efficiency:

PEAKS USETD IN CALIBRATTION
Energy Activity Gross Bkg Net
Channel {meV) DEM FWHM Count Count Count CPM
1l: Ccm-244 .
Obs: 323.34 5.8050 1,497.89 5.87 9,746.94 .00 9,746.94 324.9%0
Exp: J23.34 5.8050 1,503.00 :
Peak Efficiency: 25.84 %
2: Pu-238
Qbs: 250.73 5.1554 1,712.80 5.61 13,319.08 0.00 13,319.08 443,97

Exp:. 250.73 5.1854 1,707.00
Peak EBfficiency: 26.01 %

Calibrated By:

vi019)3



Counts

0ozpan

NURVIVFRNIVIN | AlphaVision Absolute Peak Search And Fit

4240 B [ I I ! I I _
- Ame M ze\/ .
- povis 7" TR

3180 ”

2120— -
- _
- Pu-239 -
C | | L | k : _ 1 i

2912.00 4057.00 5202.00 6347.00 ‘ 7492.00
. Energy (keV)

A'cqu:red: 08:15:26 on 30-Oct-97 Real Time: 1801.30 5. Live Time: 1800.00 s.
File: C\USER\CALIB\E2697303.CHN Detector: #26 AL1-26
Sample: AC5500 : Type: Calibration



AlphaVision  A36-BI Ver 1.20

Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY

Standard Name:
Certification Date:

-

Sample Type: -
Analysis Type:
Acquisition Date:

Detector:
Groups

Number of Channels:
Live Tima:

Real Time:

Spectrum Pile:
Background File:
Library File:
Certificate File:

A S e e i S A g S D S T . B g S e — - - — Rasult!

New Calibration:
0ld calibration:

New Efficiency:
0id Efficiency:

PEAKS

ACS500
3/ 3793 12:00:00 PM
Calibration

Absolute Peak Search And Fit
10/29/97 5:36:34 PM

ALl1-27

D3 calibration
512

1,800.00 Sec.
1,801.26 Sec.

C:\USER\CALIB\E2797302.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C:\USER\ALPHA\ALPHAVIS.ALB

2,972.4548 + 8.8331 * Chn.
2,979.679% + 8.8145 * Chn.

24.84 %
24.29 %

USED IN CALIBRATION

Energy Activity Gross Bkg Net

channel {meV)

e e e e R e L e Sy Ay S e S T R A S R N L L S L oy o Y S S 4 A S S o ot S S D S S5 VT S S S A L et e

1: cm-244

Obs: 320.67 5.8050 1,485.05

DEM FWHM Count Count Count

Exp: 320.67 5.8050 1,503.00

Peak Efficiency:

2: Pu-239

Obs: 247.13 5.1554 1,727.39

24.54 %

5.97 12,86B.96 0.00 12,868.96

Exp: 247.12 5.1%554 1,707.00

Peak Efficiency:

———— - — - -— ——
- - . Y O B L o o . ot e o it . Wy e R e M S S S o e o L S e

Calibrated By:

25.13 %

1 0~29-972

10/29/97

CALIBRATION

e Sy e o st v e e Sy S s S W

6:06:46 PM

e e o ——

L0201



Counts

Z0Z01n

e e~ AiphaVision Absolute Peak Search And Fit

3920

2940

1960

980

>
3
3%
SENEENEENEE

"1

-
- Pu-239 E
- Cm-244 ,£
E :
“ | | | 1 1 -
2972.00 4102.50 5233.00 6363.50 7494.00
Energy (keV)

Acquired: 17:36:34 on 29-Oct-97
File: C:\USER\CALIB\E2797302.CHN
Sample: AC5500

Real Time: 1801.26 s. Live Time: 1800.00 s.

f

Detector: #27 AL1-27
Type: Calibration



Alphavision  A36-BI Ver 1.20
Routhern Patroaleum Laboratorias-las

ENERGY /EFFICIENCY

Standard Name:
Cartification Date:
Sample Type: =
Analysis Type:
Acquisition Date:

Detector:

Group:

Number of Channels:
Live Time:

Real Time:

Spectrum File:
Background File:
Library File:
Certificate Pile:

ACS500
3/ 3/93 12:00:00 BM
Calibration

10/29/97

578A (AL1)

Absolute Peak Search And Fit

10/29/97 3:12:56 PX

AL1=-28

D4 Calibration
512

1,800.00 Sec.
1,801.24 Sec.

C:\USER\CALIB\E2897302.CHN

C:\USER\ALPHA\ALPHAVIS.ALB
C: \USER\ALPHA\ALPRAVIS.ALB

CALIBRATION

3:43:05 PM

Results

New Calibration:
0ld calibration:

New Efficiency:
Qld Efficiency:

2,923.7141 + 8.8807 * Chn.
2,927.8899 + 8.8690 * Chn.

24.67 %
24.32 %

Net
Count

PEAKS USED IN CALIBRATION
Energy Activity Gross Bkg
Channel (meV) DPM FWHM Count Count

1: Cm—-244

Obsa: 324.44 5.8050
Exp: 324.44 5.8050
Peak Efficiency:

- g v —

1,472.67 §.73 9,121.83
1,503.00

24.18 %

.00 9,121.53

CPM

—— .y

304.05

23 Pu~239

Obe: 251.30 5,1554 1,741.44

- o gl e

Exp: 251.30 §,1554 1,707.00

Peak Efficiency:

25.17 %

5.98 12,889.00 0.00 12,889.00

Calibrated By:

£ S obboemsbo 10-29-97

——— g — ——

L0203



Counts

vozen

AlphaVision Absolute Peak Search And Fit

4040 [~ I l’ I [ I I ]
[ Am-24Y -
t F.WM.I'-"?Z eV ! ' :
3030} =
2020} -]
u 4
- Pu-239 .
n | .
10105 Cm-244 =
n ]
L | | 1 | k | ! _
2923.00 40598.50 5186.00 6332.50 7469.00
o ‘ Energy (keV)
Acquired: 15:12:56 on 29-Oct-97 Real Time: 1801.24 s. Live Time: 1800.00 s.
File: C:WUSER\CALIB\E2897302.CHN Detector; #28 AL 1-28
Sample: AC5500 Type: Calibration



AlphaVision A36-BI Ver 1.29 10/29/97 2:36:35 pM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIEBRATION

Standard Name: ACS5500

Certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Abgolute Peak Search And Fit

Acquisition Date: 10/29/97 2:06:24 PM

Detector: AL1-29

Group: . D5 Calibration

Number of Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,801.12 Sec.

Spectrum File: C:\USER\CALIB\E2997302.CHN

Background File:

Library ¥File: C: \USER\ALPHA\ALPHAVIS.ALBE

Certificate File: C: \USER\ALPHA\ALPHAVIS.ALB
----------------------------------- Repults ——-mmmmm e e
New Calibration: 2,943.399%7 + B8.9329 * Chn.

0ld calibration: 2,951.9700 + 8.9068 * Chn.

New Efficiency: 22.02 % -
0ld Efficiency: 22.12 %

PEAKS USETD IN CALIBRATION

Energy Activity Gross Bkg Net
Channel {meV) DPM FWHM Count Count Count CPM
: Cm~-244 .
Obsa: 320.34 5.8050 1,464.03 5.74 8,093.86 0.00 8,093.86 269.80

Exp: 320.34 5.8050 1,503.00
Peak Efficiency: 21.45 %

Obs: 247.62 5.1554 1,751.26 5.89 11,569.14 0.00 11,569.14 385.64
Exp: 247.62 5.1554 1,707.00
Peak Efficiency: 22.59 %

e e S D e A O . . T S L D T T ——
T e T T e e e e e i e e —— e e

. * - o
Calibrated By: < 5LM‘,; [0=-29-97

viL 82035



Counts

R FATRE)]

£2997302 AlphaVision Absolute Peak Search And Fit

3580 I I | | | —l i
_Am—‘)—"l\ :
- ) y ]
: FwM—_“ '5" | ' :
2685| ]
- W -
1790 |— -
l: Pu-239 Z
L -
_ 1. l L 1\\ _ |

2943.00 4086.25 5229.50 6372.75 7516.00
. Energy (keV)

A_cqmred: 14:08:24 on 29-Oct-97 Real Time: 1801.12 s. Live Time: 1800.00 s.
File: CAUSER\CALIB\E2997302.CHN Detector: #29 AL 1-29
Sample: AC5500 - Type: Calibration



AlphaVision A36-Bl Ver 1.29 10/30/97 12:52:57 PM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATIOR

Standard Name:
Certification Date:
Sample Type: -
Analysis Type:
Acquisition Date:

AC5500
3/ 3793 12:00:00 PM
Calibration

Absgolute Peak Search And Fit
10/30/97 12:22:44 PM

Detector: ALl1=-30

Group: D6 Calibration
Number of Channels: 8§12

Live Time: 1,800.00 Sec.

Real Time: 1,801.12 Sec.

Spectrum File: C:\USER\CALIB\E3097303.CHN

Background File:
Library Pile: C:\USER\ALPHA\ALPHAVIS.ALB

Certificate File: C: \USER\ALPHA\ALPHAVIS.ALB
- —— ————————— Resultp —=rmerer—mmm e e e e
New Calibration: 2,939,.4951 + 8.8208 * Chn.
Old Calibration: 2,938.8701 + 8.8277 * chn.

New Efficiency:
Old Efficiency:

21.98 % -
21.80 % '

PERAKS USED IN CALIBRRATION

Energy Activity Gross Bkg Net
Channel {meV) DEM FWHM Count Count Count CPM
1: Cm-244
Obs: 324.85 5.8050 1,475.16 5.77 8,136.71 0.00 8,1356.71 271.22

Exp: 324,85 5.8050 1,503.00
Peak Efficiency: 21.57 %
: Pu-239
Obs: 251.21 5.1554 1,738.62
Exp: 251.21 5.1554 1,707.00
Peak Efficiency: 22.38 %

O ——— — o S D D ik . A T T o . " T T T M o B o sk ——
- S et p——

e S o S e e e . S e o e P B . P e S

Calibrated By:

vi 0207y



E3097303 AlphaVision Absolute Peak Search And Fit

3120E T | 1 | 1 | 1 ]
: om0 :
: Fwnilg2 ¥O kev ' ' :
- ]
2340 —]
0 E _
g 1560 — —]
o - N
& ~ |
- Pu-239 .
- Cm-244 7
7801 -
t ! | \ | 1 -

2939.00 4068.00 5197.00 6326.00 ' 7455.00

‘ Energy (keV)

s Acquired: 12:22:44 on 30-Oct-97 Real Time: 1801.12 s. Live Time: 1800.00 s.
S File: C:\USER\CALIB\E3097303.CHN Detector: #30 AL1-30
e Sample: AC5500 ' Type: Calibration



Alphavision A36-BIl Ver 1.20 10/29/97 10:23:22 AM
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Name: ACS5500
Certification Date: 3/ 3/93 12:00:00 PM
Sample Type: - Calibration
Analysis Type: ~ Absolute Peak Search And Fit
Acquisition Date: 10/29/97 9:24:10 AM
Detector: AL1-31
Group: D7 Calibration
Number of Channels: 512
Live Time: 1,800.00 Sec.
Real Time: 1,801.06 Sec.
Spectrum File: C:\USER\CALIB\E3197302.CHN
Background File:
Library File: C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:\USER\ALPEA\ALPHAVIS.ALB
Results T
New Calibration: 2,826.2673 + 8.8426 * Chn.
0ld Calibration: 2,826,2700 + 8.8426 * Chn.
New Efficiency: 21.32 % -
Old Efficiency: 21.32 %

PEAKS UOSED IN CALIBRATION

Energy Activity Gross Bkg Net
Channel (meV) DPM FWHM Count Count Count cPM
1: Cm-244
Obs:  336.86 5.8050 1,497.54 $.35 8,013.53 0.00 8,013.53 267.12

Exp: 336.86 5.8050 1,503.00
Peak Efficiency: 21.24 %
2: Pu-239
Obs: 263.40 5.1554 1,713.20 5.47 10,954.47 0.00 10,954.47 365.15
Exp: 263.40 5.1554 1,707.00
Peak Efficiency: 21.39 §

Calibrated By: ‘f’—5;/4131a2£243 | 0-29-4

vt 020y



E3197302 AlphaVision Absolute Peak Search And Fit

3780
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£
S 1890
0
(&)
Pu-239
045 Cm-244
R L
2826.00 3957.75 5089.50 6221.25
Energy (keV)

A.cquired: 09:24:10 on 29-Oc¢t-97
File: C\USER\CALIB\E3197302.CHN
Sample; AC5500

01200

7353.00

Real Time: 1801.06 s. Live Time: 1800.00 s.
Detector: #31 AL1-31
Type: Calibration

t



AlphaVision A36-BI Ver 1.20 10/29/97
Southern Petroleum Laboratories-LAS 576A (ALl)

ENERGY /EFFICIENCY CALIBRATION

Standard Nama: ACSS00

certification Date: 3/ 3/93 12:00:00 PM

Sample Type: - Calibration

Analysis Type: Abgolute Peak Search And Fit
Acgquisition Date: 10/29/97 8:47:06 AM
Detector: AL1-32

Group: D8 Caljibration

Number cf Channels: 512

Live Time: 1,800.00 Sec.

Real Time: 1,800.92 sec.

Spectrum File: C:\USER\CALIB\E3297302.CHN
Background File:

Library File: ~ C:\USER\ALPHA\ALPHAVIS.ALB
Certificate File: C:1\USER\ALPHA\ALPHAVIS.ALB

- - ~ R#Bultp ~==--me——e— e — e —— e
New Calibration: 2,887.1675 + B.6852 * Chn.
©ld calibration: 2,886.3501 + 8.6875 * Chn.
New Efficiency: 17.93 %

0ld Efficiency: 17.80 %

PEAKS USED IN CALIBRATION

Energy Activity Groes Bkg Net
Channel {meV) DPM FWHM Count Count Count

: Cm-244 . _
Obs: '335.95 5.8050 1,486.17 8.25 6,688.60 0.00 6,688.60
Exp: 335.95 5.8050 1,503.00
Peak Efficiency: 17.73 &

A ol T P D D . S D . M A . . e . e T T e o S S S S S S S . S iy S e i A T v e A —— —— -
—— —— ——— —— -

Obs: 261.16 5.1554 1,726.11 9.81 9,282.65 0.00 9,282.65
Exp: 261.16 5.1554 1,707.00
Peak Efficiency: 18.13 %

- - T 2 i o e S e S Y o M B s S e S R R e e e

Calibrated By: £ J;;4azrccaélﬂ jo-29-97

sk T} T T e . P e S e S S T T o S i S S 4 S s S S Y S

9:17:20 AM
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Counts

creoIn

E3297302 AlphaVision Absolute Peak Search And Fit

2000 [ r T r T | T

- .

_ Am-24l —

[~ Fwis = 1o° reeV " ]

1500— =

N ]

Z N

1000 é —

E Pu-239 E

[ Cm-244 ;

500 — -

U OIS N J l L L | | _
2887.00 3998.50 5110.00 6221.50 7333.00

_ Energy (keV)
Acquired: 08:47:06 on 29-Oct-97 Real Time: 1800.92 s. Live Time: 1800.00 s.
File: C:\USER\CALIB\E3297302.CHN Detector: #32 AL1-32

Sample: AC5500 - Type: Calibration



